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(54) A20LE DERIVATIVE 

(57) An azole derivative represented by general formula (I) or a pharmaceutical! y acceptable salt thereof, having 
both of a leukotriene antagonistic effect and a thromboxane A2 antagonistic effect and being useful in preventing or 
treating allergic diseases, ischemic heart diseases or isctiemic brain diseases, and a medicinal composition containing 
the same as the active ingredient, wherein and may be the same or different and represent each hydrogen, 
cycloalkyi, etc., or and together with (a) may form a fused ring (b) or (c) which may be substituted by optionally 
substituted lower alkyi, amino, etc.; R^, R^, R^ may be the same or different and represent each hydrogen, amino, 
etc, ; R'^ represents cyano, tetrazolyl, -COOR^, etc. ; R^ represents hydrogen or lower alkyl; D represents optionally sub- 
stituted lower alkyiene; X and 2 may be the same or different and represent each oxygen or sulfur; Y represents -N= or 
-CH=; A represents -0-B-, -B-0-, -S-B-, -8-S- or -B-(B being lower alkyiene or lower alkenylene); and n is 0, 1 , or 2. 
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Description 

TECHNICAL FIELD 

5 The present invention relates to a medicament, particularly to a novel azoie derivative or a salt ^hereof which has 

both leukotriene (LTs) antagonizing activity and thromboxane (TX) A2 antagonizing activity and is useful as an agent for 
the prevention or treatment of diseases in which these mediators are concerned, as well as to a pharmaceutical com- 
position comprising said derivative and to an intermediate useful in producing said derivative 

10 BACKGROUND ART 

Various cases are known in relation to asthma, which include dyspeptic asthma, allergic asthma atopic asthma 
bronchial asthma, bacterial asthma, cardiac asthma and the like. Particularly, there are a great number of patients of 
bronchial asthma among these cases, so that studies have been made on agents or methods for Its prevention and 
treatment. The action mechanism of anti-bronchial asthmatic agents is considered from two viewpoints, i.e bron- 
chiectasis and anti-inflammation, and many therapeutic and preventive agents has been developed. As the aforemen- 
tioned bronchodilators, pa-slimulators, methylxanthlne and cholinolytic agents may be exemplified, and steroids and 
mediator inhibitors may be exemplified as the anti-inflammatory agents. However, since the current antiasthmatic 
agents have disadvantages in that the bronchodilators have strong side effects and the anti-inflammatay agents have 
low efficacy in therapeutic and preventive effects in comparison with other agents, great concern has been directed 
toward the development of excellent asthma-preventing and treating agents which can supplement both of these disad- 
vantages. 

In recent years, among these anf -inf lammatory agents, mediator inhibitors such as PAF antagonists thromboxane 
A2 (TXA2) antagonists/synthesis inhibitors and leukotriene (LTs) antagonists have been applied to asthma and their effi- 
cacy IS being recognized. However, it has been reported that the therapeutic effect of these agents on asthma (medium 
or more improvement of the efficacy of agents) is approximately around 50% when used alone Ugakuno Ayumi 168 (4) 
295 (1994) and Igakuno Ayumi m (4), 225 (1993)). suggesting that the efficacy is not sufficient because of the differ- 
ence in the type of mediator which takes the main role in each patient of asthma. 

Recently, some compounds capable of inhibiting a plurality of mediators have been reported (for example an unex- 
amined published Japanese patent application (Kokaf) No. 4-154766). However, their effects are not sufficient from the 
viewpoint of oral absorbability, so that great concern has been directed towarxd the creation of clinically useful agents 
which can effect well-balanced inhibition of a plurality of mediators and also are excellent in oral absorbability. 
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DISCLOSURE OF THE INVENTION 

The object of the present invention is to provide a compound which can achieve well-balanced inhibition of two or 
more mediators (hereinafter, to be referred to as "multiple mediator inhibitor") and a pharmaceutical agent comprising 
said compound. The inventors of the present invention have conducted extensive studies based on an assumption that 
a multiple mediator inhibitor could be used as an agent effective for a broad range of allergic diseases such as asthma 
and the like, and, particularly, excellent effects could be expected as an antiasthmatic agent in the case of an inhibitor 
having both TXAg antagonism and LTs antagonism. As the results, it was found that a derivative represented by the fol- 
lowing general formula (!) or a salt thereof, which is characterized in that it has a monocyclic or condensed ring azole 
ring and which is different from the structures of the known compounds, has the aforementioned two functions in a w^ll- 
balanced manner and is also possessed of excellent oral absorbability and that it can be an antiasthmatic agent which 
IS broadly useful as a multiple mediator inhibitor, thereby resulting in the accomplishment of the present invention 

Accordingly, the present invention relates to an azole derivative represented by the following general formula (1) a 
salt thereof and a pharmaceutical composition containing these compounds as an active ingredient, preferably a leuko- 
triene and thromboxane A2 antagonist. 
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R' 
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(I) 




(R^ and R^: these may be the same or different from each other and each represents a hydrogen atom, a cycloaikyi 
group, a lower alkyi group which may be substituted or an aryl group which may be substituted, or R'' and R^ may 
be combined with a ring 



and these condensed rings may be substituted with a lower alkyI group which may be substituted, an amino group, 
a cyano group, a nitro group, a hydroxy! group, a halogen atom or a lower alkoxy group, 

R"^, R^, R^ and R®: these may be the same or different from one another and each represents a hydrogen atom, an 
amino group, a cyano group, a nitro group, a hydroxy! group, a haJogen atom, a lower alkoxy group or a lower alkyI 
group which may be substituted, 

R'^: a cyano group, a tetrazolyl group, a group represented by a formula -COOR^ or a group represented by a for- 
mula -E-NH-F-R^°, 

R^: a hydrogen atom or an ester residue, 

E: a single bond or a carbonyl group, 

F: a single bond or a lower alkylene group, 

R^ °: a hydrogen atom; a carbamoyl group; a mono- or di-lower alkylcarbamoyi group; a carboxyi group; a lower 
alkoxycarbonyl group; an aryicarbonyi group which may be substituted with a lower alkyt group; a lower 
alkanoyi group; a lower alkylsulfonyl group; or an arylsutfonyl group which may be substituted with a lower alkyI 
group, 

R^: a hydrogen atom or a lower alkyI group, 

D: a lower alkylene group which may be substituted, 

X and Z: these may be the same or different from each other and each represents an oxygen atom (0) or a sulfur 




to form a condensed ring represented by a formula 




or a formula 
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atom (S), 

Y: a nitrogen atom (-N=) or a methihe group (-CH=),* 
A: a group represented by the following formula 



-0-B-, -B-0-, -S-B-. -B-S- or -B-. 



B: a lower alKylene group or a lower alkenylene group, and 
n: 0, 1 or 2; the same shall apply hereinafter). 

Among compounds represented by the aforementioned general formula (1), a preferred compound is 

a) an azole derivative, a pharmaceuticaliy acceptable salt thereof, a hydrate thereof or a solvate thereof in which 
R'* is 

1 ) a tetrazolyl group, 

2) a group represented by a formula -COOR^ (R9 is a hydrogen atom or an ester residue), or 

3) a group represented by the formula -E-NH-F-R^^ (wherein E is a single bond or a carbonyl group. F is a sin- 
gle bond or a lower alkylene group and is a hydrogen atom, a carbamoyl group, a carboxyl or a lower alkox- 
ycarbonyf group, a lower alkanoyi group, a lower alkylsulfonyl group or an arylsulfonyl group which may be 
substituted with a lower alky I group), 

b) an azole derivative, a pharmaceuticaliy acceptable salt thereof, a hydrate thereof or a solvate thereof in which X 
is a sulfur atom, 

c) an azole derivative, a pharmaceuticaliy acceptable salt thereof, a hydrate thereof or a solvate thereof in which Y 
is a methine group (-CH=). or 

d) an azole derivative, a pharmaceuticaliy acceptable salt thereof, a hydrate thereof or a solvate thereof in which 
R^ and R^ may be the same or different from each other and each represents a hydrogen atom, a cycloalkyi group, 
a lower alkyi group, a phenyl group which may be substituted with a lower alkyi group, or R^ and R^ may be com- 
bined with a ring 



and these condensed rings may be substituted with a lower alkyi group which may be substituted with 1 to 3 halo- 
gen atoms, or with an amino group, a cyano group, a nitro group, a hydroxy! group, a halogen atom or a lower alkoxy 
group, D is a lower alkyiene group which may be substituted with a halogen atom, and A is a group represented by 
a formula -B-0-, a formula -S-B-, a formula -B-S- or a formula -B-(wherein B is a lower alkylene group or a lower 
alkenylene group). 

Particularly preferred compound is an azole derivative, a pharmaceuticaliy acceptable salt thereof, a hydrate 
thereof or a solvate thereof in which and may be the same or different from each other and each represents a 
hydrogen atom, a cycloalkyi group, a lower alkyi group or phenyl group which may be substituted with a lower alkyi 




to form a condensed ring represented by a formula 




or a formula 
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group, each of R^, and R^ is a hydrogen atom, R^ is a halogen atom, is a hydrogen atom, D is a methylene group, 
X is a sulfur aton^ Y is a methine group (-CH=), Z is an oxygen atom. A is a group represented by the formula -CH^O- 
and n is 2. 

The present invention also relates to a pharmaceutical composition which contains an azole derivative represented 
by the aforementioned general formula (I), a pharmaceutically acceptable salt thereof, a hydrate thereof or a solvate 
thereof as an active ingredient, particularly to an agent antagonizing both leukotriene and thromboxane A2. 

The present invention also relates to a 2-hydroxyar^iine derivative represented by the following general formula 
(IVc) or a pharmaceutically acceptable salt thereof and a benzoic acid derivative represented by the following general 
formula (Ilia) or a pharmaceutically acceptable salt thereof, which are useful as production intermediates for com- 
pounds represented by the aforementioned general formula (I) or pharmaceutically acceptable salts thereof. 




(IVc) 



20 ^=^C1 



25 (In the above formula. R^^ and R^* may be the same or different from each other and each represents a hydrogen 
atom or a halogen atom.) 



30 




(ma) 



35 

(In the above formula, 

R^^ and R^* may be the same or different from each other and each represents a hydrogen atom, a cycloaikyl 
group, a lower alkyi group or a phenyl group which may be substituted with a lower alkyi group, or R^^ and R^ may 
40 be combined with a ring 



to form a condensed ring represented by a formula 



50 



or a formula 

55 



6 



EP 0 786 457 A1 




t 



5 

and these condensed rings may be substituted with a lower alkyl group which may be substituted with 1 to 3 halo- 
gen atoms, or with an amino group, a cyano group, a nitro grotp, a halogen atom or a lower alkoxy group, 

represents a hydrogen atom, an amino group, a cyano group, a nitro group, a hydroxyl group, a halogen atom, 
10 a lower alkoxy group or a lower alkyl group, and 

represents a hydrogen atom or a lower alkyl group.) 

The following describes the compound of the present invention further in detail. 

In the definition of general formulae of the present invention, the term "lower" means a straight or branched carbon 

15 chain having 1 to 6 carbon atoms unless otherwise noted. 

In consequence, illustrative examples of the term "tower alkyl group" as used herein include methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 1 -methylbutyl, 2-methytbutyl, 1 ,2- 
dimethylpropyl, hexyl, isohexyl, 1-methyfpentyl, 2-methylpentyl, 3-methylpentyl, 1 .1-dimethylbutyl, 1,2-dimethylbutyj, 
2.2-dimethytoutyi, 1, 3 -di methylbutyl, 2,3-dimethytbutyl, 3,3-dimethylbutyl, 1 -ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpro- 

20 pyl, 1 ,2,2-trimethylprapyl, 1 -ethyl-1-methylpropyl, 1 -ethyl-2-methyl propyl and the like. An alkyl group having 1 to 4 car- 
bon atoms are preferable, and a methyl and ethyl groups are more preferable. 

The substituent in the term "lower alkyl group which may be siiastituted" as used herein may be nay general sub- 
stituents which can be substituted on lower alkyl groups, and its illustrative examples include a halogen atom (for exam- 
ple, chlorine, bromine, fluorine or the like), a hydroxyl group, a lower alkoxy group (for example, methcxy. ethoxy, n- 

25 propoxy i-propoxy or the like), an aryloxy group (for example, naphfhyloxy. phenoxy or the like), a aralkyloxy group (for 
example, benzyloxy, phenetyioxy or the like), a mercapto group, a lower alkylthio group (for example, methyithio, ethyl- 
thio or the like), an arylthio group (for example, phenylthio. naphthyioxy or the like), an aralkylthio group (for example, 
benzylthio, phenetytthio or the like), an amino group, a mono- or di-substituted amino group substituted with a lower 
alkyl group (for example, methylamino, ethylamino, dimethyfamino, diethylamino or the like), a lower alkoxycartonyl 

30 group (for example, methoxycarbonyl, ethoxycarbonyl or the like), a lower acyl group (for example, formyl, acetyl, pro- 
pionyi, benzoyl or the like), an acyloxy group (for example, acetoxy, propionyloxy or the like), a carboxyl group, a car- 
bamoyl group and an aryl group which may be substituted, and from 1 to 5, preferably from 1 to 3 hydrogen atoms of 
the lower alkyl group may optionally be substituted with these groups. 

Illustrative examples of the "cycloalkyi group" are saturated hydrocarbon ring groups having 3 to 8 carioon atoms, 

35 such as cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyl. cycloheptyf, cyclooctyl and the like, of which a cycloalkyi group 
having 3 to 7 carbon atoms is preferred. 

The "aryl group" means a hydrocarbon ring aryl group, and its illustrative examples include phenyl, naphthyl and 
the ilke. 

Examples of the substituent in the "aryl group which may be substituted" include an amino group, a cyano group, 
40 a nitro group, a hydroxyl group, a halogen atom, a lower alkoxy group and the aforementioned lower alkyi group which 
may be substituted. 

As the "halogen atom", fluorine, chlorine, bromine and the like may be exemplified. 

Examples of the "lower alkoxy group" include methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy sec-butoxy, 
tert-butoxy pentyloxy (amyloxy), isopentyloxy, tert-perrtyloxy, neopentyloxy, 2-methylbutoxy, 1 ,2-dimethylpropoxy, 1- 

45 ethylpropoxy, hexyloxy and the like. 

Examples of the "ester residue" include ester residues such as a lower alkyi, an aralkyi (benzyl, phenetyl, 1-naph- 
thylmethyl or the like) and the like, or ester residues which are hydrolyzed by metabolism in the living body, such as a 
lower alkanoyloxy-lower alkyl group (acetyloxymethyl, acetyloxyethyl, tert-butanoyloxymethyl or the like), a lower 
atkenoyl-iower alkyl group (vinyfcarbonylmethyl, vinytcartxinyletiiyl or the like), a cycloalkyicarbonyloxy-lower alkyl 

50 group (cyclopropylcarbonyfoxymethyl, cyclobutylcarbonyloxy. cyclopentylcarbonyloxymethyl or the like), a lower 
alkenoyloxy-lower alkyl group (vinyl carbonyloxy methyl, vinylcartionyloxyethyl or the like), a lower alkoxy-lower alkyl 
group (methoxymethyl, methoxyethyl, ethoxymethyl or the like), a lower alkoxy-lower alkoxy-lower aikyi group (meth- 
oxymethoxymethyl or the like), a lower alkoxycarbonyloxy-lower alkyl group (methoxycarbonyl oxymethyl, ethoxycarbo- 
nylmethyl, tert-butoxycarbonyloxymethyl or the like), a benzoyloxy- lower alkyl group (benzoyioxym ethyl, 

55 benzoyloxyethyl or the like), 2-oxotetrahydrofuran-5-yi group, a 2-oxo-5-(ower alkyi- 1 ,3-dioxolen-4-ylmethyl group 
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lower alkyi 



0 



("lower alkyl group" in this formula is preferably methyl, ethyl, propyl, isopropyf, butyl or the like), tetrahydrofuranylcan- 
bonyloxymethyl group, phthalidyl group and the like. 

Preferred of these groups are lower aikyi, aralkyi, lower alkanoyioxy-lower alkyl, phthalidyl, 2-oxo-5-lower alkyl-1,3- 
dioxolen-4-y!methyl and lower alkoxycarbonyloxy-lower alkyl groups. Particularly prefen-ed are lower alkyl groups such 
as methyl, ethyl, propyl, isopropyl, butyl and the like. 

The "lower alkylene group" is an alkytene group having 1 to 6 carbon atoms, and its illustrative examples include 
methylene, ethylene, methyl methylene 




trimethylene, propylene 




/ 



dimethyl methylene 




tetramethylene, 1-methyjtrimethylene, 2-methyltrimethyiene, 3-nnethyltrimethyiene, 1 -ethyl ethylene 




2-ethyl ethylene 
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CHjCH. \ 
- CHCHj - / 



2,2-dimethylethylene 



CHo \ 

I 

-C-CH:- 
I / 



20 1,1-dimethylethylene 




ethylmethylmethylene 



35 



^ CH.CH3\ 
- C - 

CH3 / 



\ 



AO 



pentannethylene, 1-methyitetramethyiene, 2-methyitetramethylene, 3-methyltetramethylGne, 4-methyitetram ethylene, 
1,1-dimethyitrinnethylene, 2,2-dimethyltrimethylene, 3,3-dimethyltrimethyiene, 1,3-dimethyltrimethylene, 2,3<jimethyitri- 
methylene, 1 ,2-dimethyltrimethylene, 1,1.2-trimethylethylene, diethyl methyfene, hexamethytene, 1 -methylpentam ethyl - 
4s ene, 1 ,1 -dimethyitetramethylene, 2,2-dimethyitetramethylene and the like, Alkylene groups having 1 to 3 carbon atoms 
such as methylene, ethylene, propylene, methyl methyl ene and dlmethylmethylene are preferred and a methylene group 
is more preferred. 

The "mono- or di-lower alkyicarbamoyi group" in means a group in which 1 or 2 hydrogen atoms of the car- 
bamoyl group are substituted with the aforementioned lower alkyi group, and its preferred examples are mono- or di-Ci. 
so 4 alkyicarbamoyi groups such as methylcarbamoyl. ethylcarbamoyi, propyicarbamoyl, isopropylcarbamcyl, dimethylcar- 
bamoyt and di ethylcarbamoyi. 

The "lower aikoxycarbonyl group" means a group in which the aforementioned lower alkoxy group is linked to^e 
carbonyl group, such as methoxycarbonyl, ethoxycarbonyl, propcxycarbonyl, isopropoxycarbonyl, butoxycart^onyl, iso- 
butoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyi, isopentyloxycarbonyl, neopentyloxycarb- 
55 onyl, tert-pentyloxycarbonyl and hexyioxycarbonyl. 

The arylcarbonyl group of the "arylcarbonyl group which may be substituted with a lower alkyl group" means a 
hydrocarbon ring arylcarlDonyi group, and its illustrative examples include benzoyl and naphthoyl. 

These arylcarbonyl groups may be substituted with the aforementioned lower alkyt group and, in that case, they 
may be substituted preferably with an aikyl group having 1 to 3 carbon atoms, resulting in 2-methylben2oyl, 3-methyi- 
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benzoyl, 4-methylbenzoyj, 2-ethyibenzoyl, 3-ethy!benzoyl, 4.ethyibenzoyl, 1-naphthoyl, 2-naphthoyl and the like. 

Examples of the lower aikanoyl group" include formyi, acetyl, propionyl, butylyl, isobutyiyi, valeryl, isovaleryi, pival- 
oyl and the like. Preferred of these are formyi, acetyl and propionyl groups. 

The "lower alkylsuifonyl group" means a group in which the sutfonyl group is linked to the aforementioned lower 
5 alkyi group, and its illustrative examples include methylsuifbnyi, ethylsuifonyl, propylsulfonyl, isopropylsulfonyl, butylsul- 
fonyl, pentylsulfonyl, hexylsuifonyl and the like. Preferred is an alkylsuifonyl group having 1 to 3 carbon atoms. 

The arylsultonyl group of the "arylsulfonyl group which may be substituted with a lower alky! group" means a hydro- 
carton ring arylsutfonyt group, and its illustrative examples include phenylsulfonyl and naphthyfsulfonyi. These arylsul- 
fonyl groups may be substituted with the aforementioned lower alkyl group. In that case, they may be substituted 
10 preferably with an alkyi group having 1 to 3 carbon atoms, thus resulting for example in 2-methylphenylsuifonyl, 3-meth- 
ylphenylsulfonyl, 4-methyf phenylsulfonyl, 2-ethylphenylsulfonyl, 3-ethylphenylsuifonyl, 4-ethyiphenylsuifonyl, 2'propyl- 
phenylsulfonyl, 3-propylphenylsulfonyl and 4-propylphenyisulfbnyl. 

The lower alkylene group of the "lower alkylene group which may be substituted" in D is as defined in the foregoing, 
and examples of its substituent include a halogen atom, a hydroxyl group and a lower alkoxy group. 
15 The "lower alkylene group" in B is as defined in the foregoing, and examples of the "tower alkenylene group" in B 
include vinylene, propenylene (-CH2-CH=CH-. -CH=CH-CH2-), butenylene (-CH2-CH2-CH=CH-, -CH2-CH=CH-CH2-, - 
CH=CH-CH2*CH2-) and the like. Preferred of these is vinylene group. 

The compound of the present invention represented by the general formula (1) forms a salt. Salts of the compound 
(1) are included in the present invention, and illustrative examples of the salts include acid addition salts with inorganic 
20 acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid and the like 
and organic acids such as formic acid, acetic acid, propionic acid, oxalic acid, malonic acid, succinic acid, fumaric acid, 
maleic acid, lactic acid, malic acid, tartaric add, citric acid, methanesulfonic acid, ethanesuifonic acid and the like, as 
well as acidic amino acids such as aspartic acid, glutamic acid and the like. 

Examples of its base salts Include inorganic base salts such as with sodium, potassium, magnesium, calcium, alu- 
25 minum and the like and organic base salts such as with methyiamine, ethylamine, ethanolamine and basic amino acids 
(e.g., lysin, arginine, ornithine and the like), as well as ammonium salt. 

Also, the compound (1) of the present invention may have asymmetric cartion atom, double bond and the like in 
some cases depending on the type of substituents, so that the compound may exist in the form of stereoisomers such 
as optical isomers, geometrical isomers and the like based on their presence. 
30 In consequence, these stereoisomers either in the isolated form or as a mixture are included in the present inven- 



In addition, hydrates, various solvates and crystal polynrwrphism of the compound (I) are also included in the 
present invention. 

The compound of the present invention can be synthesized, for example, by the following methods. 

35 



tion. 
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Production method 1 



R3a 

,X VY ^COOH 



or a reactive derivative thereof 



R= OH 



R3 



(First Step) 



vi, — / or a salt thereof 
(IV, 



R3a 



(VI) 





(Fourth Step) 
Esterification 

m 




(Third Step) 
Hydrolysis of ester 



0-D-COOH 
N— ^<^r6 

(lb) i \^ 

(0)„ 



R8 



(In the above formulae, Is a halogen atom or an organic sulfonate residue, Is a hydroxyl group, a halogen 
atom or an organic sulfonate residue, R^* is a hydrogen atom, a halogen atom, a lower alkoxy group, a lower alky! group 
which may be substituted, a cyano group, a nitro group, a protected hydroxyl group or a protected amino group and R^" 
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is an ester residue. The same shall apply hereinafter.) 

* In the first step of the method 1 , a carboxylic acid represented by the general formula (III) or a reactive derivative 
thereof and an amine represented by the general formula (!V) or a salt thereof are subjected to amidation in the usual 
way to give a compound represented by the general formula (V). 
5 In this connection, examples of the protecting group of the amino group represented by R^^ include p-nitrobenzyl, 

benzyl, benzhydrile, p-nrtrobenzy!oxycarbonyl and the like. Also, examples of the protecting group for the hydroxy! 
group include an arylmethoxy group such as benzyloxy or the like, an acyioxy group such as benzoyloxy, a lower 
alkanoytoxy or the like and a thalkylsilyl group. 

Examples of the reactive derivative of the compound (III) include acid halides such as acid chloride and acid bro- 
10 mide; acid azide; active esters with 1-hydroxybenzotriazole, N-hydroxysuccinimide and the like; symmetric acid anhy- 
dride; and mixed anhydrides with aikylcarbonic acid, p-toluenesulfonic acid and the like. 

When the compound (II!) is reacted as a free carboxylic acid, it is advantageous to can-y out the reaction in the 
presence of a condensing agent such as dicyclohexylcartoodiimide (DCC), 1-ethyl-3-(3'-dimethylaminopropyl)carbodi- 
imide, 1,V-carbonyldiimidazole or the like. 
IS The reaction is carried out using the compound (III) or a reactive derivative thereof and the compound (IV) at almost 
equimolar ratio or by increasing one of them to an excess amount, in an organic solvent which is inert to ttie reaction 
such as pyridine, tetrahydrofuran, dioxane, ether, benzene, toluene, xylene, dichioromethane, dichloro ethane, chloro- 
form, dimethylformamide (DMF), ethyl acetate, acetonitrile or the like. 

Depending on the type of the reactive derivative, it is advantageous in some cases to add a base such as triethyl- 
20 amine, pyridine, picoline, lutidine, N,N-dimethy (aniline, potassium carbonate, sodium hydroxide or the like, from the 
viewpoint of smoothly carrying out the reaction. Pyridine can be used also as the solvent. 

Also, depending on the type of solvent, e.g.. when a high porality solvent such as DMF or the like is used, the reac- 
tion can be can-ied out smoothly by adding equal or larger amount of N-hydroxysuccinimide or N-hydroxybenzotriazole 
to the reaction solution in advance. 
25 The reaction temperature varies depending on the type of the reactive derivative and is optionally decided. 

in the second step, the compound (la) of the present invention is obtained by subjecting the amide compound (V) 
obtained in the first step to etherification with a halogenated alkyi compound or the like represented by the general for- 
mula (VI) in the usual way. 

The etherification is carried out by subjecting the compound (V) and a halide (or a sulfonate) (VI) to substitution 
30 reaction in the presence of a base. 

in this connection, exanples of the halogen atom represented by P"" or include iodine, bromine, chlorine, fluorine 
and the like, and examples of the organic sulfonate residue include alkylsulfonyloxy groups (e.g., methanesulfonyloxy, 
ethanesullonyloxy and the like) and arylsulfonyloxy groups (e.g., benzenesulfbnyloxy, toluene(especially p-toluene)sul- 
fonyloxy and the like). 

35 When a halide is used as the compound (VI), it is advantageous to carried cut the reaction using the compound (V) 
and the compound (VI) at almost equimolar ratio or by increasing one of them to an excess amount, at room tempera- 
ture to a heating temperature or at a heat refluxing temperature, in an organic solvent which is inert to the reaction such 
as N,N-dimethyiformamide, dimethyl sulfoxide, acetone, methyl ethyl ketone, methanol, ethanol, isopropanoi, dichio- 
romethane, dichloroethane, chloroform, ether, tetrahydrofuran, dioxane or the like or water or a mixed solvent thereof, 

40 In some cases, the reaction can be carried out smoothly by the addition of a secondary or tertiary base such as 
pyridine, picoiine, N,N-dimethyianiline, N-methylmorpholine, trimethylamine, triethylamine, dimethylamine or the like or 
an inorganic base such as sodium hydride, sodium hydroxide, potassium hydroxide, n-butyl lithium, potassium-t-butox- 
ide, potassium carbonate, sodium carbonate, sodium bicarbonate or the like. 

When a sulfonate is used as the compound (VI), it is desirable to carry out the reaction in the solvents inert to the 

45 reaction as described above, in the same amounts desaibed above and at a cooling to room temperature. 

In the third step, the compound (lb) of the present invention is obtained by hydrolyzing the ester moiety of the com- 
pound (la) of the present invention obtained in the second step. 

A usual method in which hydrolysis is carried out in the presence of a base such as sodium carbonate, sodium 
hydroxide or the like or an acid such as trifluoroacetic acid, hydrochloric acid or the like can be employed in this reaction, 

50 and it is desirable to carry out the reaction under a temperature condition of from room temperature to 1 0C^C. 

In the fourth step, the compound (la) of the present invention is produced by the esterification of the compound (lb) 
of the present invention which is a cariDoxylic acid. This step is earned out by the usual esterification method using 
esterification agent such as an alcohol or a halide thereof, a sulfate, a diazo compound or the like, which can be easily 
understood by those skilled in the art, including the necessity of protection, deprotection, hydrolysis, reduction and the 

55 like. 

In addition, a sulf inyl or sulfonyl compound as a member of the compound of the present invention can be produced 
by oxidizing corresponding sulfide or suHinyt compound in the usual way 



12 



EP 0 786 457 A1 



Production method 2 




(In the above formulae, R is a lower alkyi group or an aryl group. The same shall apply hereinafter.) 

In the production method 2, the compound (Ic) of the present invention is produced by allowing the compound rep- 
resented by the general formula (V) to react i) with a cyano compound represented by (VIII) and then il) with a trialkyi 
tin, triaryi tin or sodium azide represented by the general formula (IX). 

When the cyano compound of i) is used, the reaction-inert organic solvents described in the first step of the pro- 
duction method 1 may be used under the same reaction conditions. 

With regard to the reaction of ii), the synthesis can be effected by carrying out the reaction at room temperature to 
reflux condition for several days to several hours in an inert solvent such as benzene, toluene or the like in the presence 
of a trialkyi tin or a triaryi tin. The synthesis can also be effected by carrying out several hours to several days of stirring 
at room temperature to reflux condition in dimethylformamide in the presence of sodium azide and ammonium chloride. 
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Production method 3 



2 0-D-COOR9^ 




(0)n 

NH3 (X) 




In the production method 3, the compound (le) of the present Invention is produced by allowing the compound (Id) 
of the present invention to react with ammonia (X). 

The compound (le) of the present invention is produced by carrying out the reaction using the compound (Id) and 
the compound (X) at equimolar ratio or by increasing one of them to an excess amount, at ice-cooled or room temper- 
ature to ice-cooled or heat refluxing temperature in an organic solvent inert to the reaction, such as methanol, ethanol, 
tetrahydrofuran, ether, dioxane, 2-propanol, benzene, toluene, xylene, N,N-dimethylformamide, dimethyl sulfoxide, 
dichloromethane, chloroform, pyridine or the like or water or a mixed solvent thereof. 

Alternatively, the compound (le) of the present invention can be synthesized from the compound (lb) by the general 
amidation reaction described in the first step of the production method 1 or from the compound (V) and a compound of 
formula P^-D-C0NH2 (wherein P'' is a halogen atom (chlorine, bromine or iodine) or an organic sulfonate residue) in 
the same manner as the case of the second step of the production method 1 . 
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(0)n 



(In the above formulae, R^^ is a group from which an amino group can be derived. The same shall apply hereinaf- 
ter.) 

In the production method 4, the compounds (If) and (Ig) of the present invention are obtained by subjecting an 
amine or a salt thereof (IVb) which is obtained by the etherif ication of a phenol derivative represented by the general 
formula (IVa) and the subsequent reduction to amidation with the compound (III), followed by conversion into an amino 
group, N-alkylation, N-acy(ation and N-alkylsu!fonyiation. 

In the first step, the amine derivative represented by the general formula (tVb) is obtained by i) subjecting the phe- 
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nol derivative represented by the general formula (IVa) to etherification with the compound (XI) and then ii) reducing the 
nitro group. 

In this connection, a phthallmide group ar»d the like may be exemplified as the group represented by \^hich 
an amino group can be derived. 

The etherification of i) can be carried out in the same manner as the case of the second step of the production 
method 1 when is a halogen atom or an organic sulfonate residue. 

When is a hydroxyl group, the reaction may be carried out at a temperature of from ice-cooled temperature to 
heat refiuxing temperature in a solvent such as tetrahydrofuran (THF). diethyl ether, dioxane, benzene, toluene, xylene, 
N,N-dimethyiformamide, acetonitrile, ethyl acetate or the like in the presence of a phosphorus compound represented 
by a formula R3P and a compound represented by R^^OCO-N=N-COOR^^ {wherein R is a lower alkyi group or an aryl 
group and R^^ is a lower alkyI group). 

The reduction of a nitro group of ii) can be carried out in the usual way 

In the second step, the compound (XH) is obtained by the amidation of the amine compound (IVb) with the afore- 
mentioned compound (III), which can be carried out in the same manner as the case of the first step of the prtxiuction 
method 1 . 

In the third step, the compound (If) of the present invention is obtained by allowing the compound {XI I) to react with 
hydrazine, phenylhydrazine, a lower alkylamine conpound or the like, thereby an amino group is derived from a amino 
group-derivable group. This reaction may be can-ied out using the compound (XII) and hydrazine, phenylhydrazine, a 
lower alkylamine or the like at equimolar ratio or using one of them in a slightly excess amount, at a temperature of from 
ice-cooled temperature to refiuxing temperature in an organic solvent inert to the reaction, such as methanol, ethanol, 
2-propanol, tetrahydrofuran (THF), dioxane, ether, N,N-dimethylformamide, benzene, toluene, xylene or the like. 

In the fourth step, the compound (Ig) of the present invention is produced by subjecting the compound (If) to usual 
N-aikyiation, acyiation or sulfonylatlon. This step may be applied to the aforementioned compound (le). 

Production method 5 




In the production method 5, the compound (Ih) of the present invention Is obtained by allowing the compound (V) 
to react with a compound {XI 11). 

The reaction of this production method can be carried out in the same manner as in the case of the second step of 
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the production method 1 . 

Altemativeiy, the compound (Ih) of the present invention can be synthesized from the compound (lb) of the present 
invention by the general amidation reaction of the first step of the production method 1 . 

Production method 6 




(In the above formulae, R^^^ is a group of other than a hydrogen atom. The same shall apply hereinafter.) 
In the production method 6, the compound (li) of the present Invention is obtained by allowing the compound (lb) 
of the present invention or a reactive derivative thereof to react with an amine compound (XIV). 

The reaction can be carried out in the same manner as the case of the first step of the production method 1 . 
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Production method 7 




in the production method 7, the compound (Ij) of the present invention is obtained by allowing the compound (lb) 
of the present invention or a reactive derivative thereof to react with a sulfonamide derivative represented by (XV) or the 
like. 

The reaction is carried out using the compound (lb) or a reactive derivative thereof and the compound (XV) at equi- 
molar ratio or using one of then in a slightly excess amount, at ice-cooled or room temperature to heat refluxing tem- 
perature in the presence of an organic base such as 4-{dimethyiamino)pyridine or the like or an inorganic base such as 
sodium hydroxide, potassium hydride or the like and, as occasion demands, by adding an appropriate dehydrating 
agent (for exampte. dicyciocarbodiimide or 1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide, or a hydrochloride or hydro- 
bromide thereof). 

As the solvent, an organic solvent inert to the reaction such as pyridine, THF, dioxane, diethyl ether, benzene, tol- 
uene, xylene, dichloromethane, dichloroethane, chloroform, DMF, ethyl acetate, acetonitrile or the like may be used. 
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in the production method 8, a compound (Im) having a thiocart)ony( group is obtained from a compound (II) having 
a carbonyl group. This reaction is carried out by allowing the compound (II) to react with a phosphorus compound (e.g., 
diphosphorus pentasutfide or [2,4-bis(4-methQxyphenyl)-1,3-dithia-2,4-diphosphethane-2,4<lisulfide) in an amount 
con-esponding to the reaction, at room temperature to heat ref luxing temperature in an inert solvent such as 1 ,2-dimeth- 
oxyethane, chloroform, benzene or the like. In some cases, it Is advantageous to add an inorganic base such as sodium 
bicarbonate or the like to the reaction system from the viewpoint of smooth progress of the reaction. 
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(In the above formulae, is a lower alkyi group.) 

In the production method 9, a compound (lo) is obtained by subjecting a compound (In) to N-aikylation reaction. 
The reaction is carried out by stirring the amide compound (In) and an alkylating agent (for example, a halogeno- 
aikane) in an amount con-esponding to the reaction in a solvent inert to the reaction such as DMF, dimethyl sulfoxide, 
benzene or the like, at room temperature or with heating in the presence of an organic base such as 4-(dimethyl- 
amino)pyridine or the tike or an Inorganic base such as sodium hydroxide, potassium hydride or the like. 

Production method 10 



In addition to the above production methods, the compound of the present invention can also be produced by mod- 
ified methods known to those skilled in the art. For example, other compounds of interest of the present invention can 
be derived by a modified method of the production method 1 in which the starting conpound (IV) is allowed to react with 
a compound from which a group represented by D-R^ can be derived in advance according to the similar procedure to 
the second step of the production method 1 , and then the resulting derivative of the compound (IV) is subjected to ami- 
dation reaction with a derivative of the compound (III) and, if necessary, further carrying out removal of the protecting 
group by hydrolysis, reduction or the like ad described in the foregoing. 

Removal of protecting group 

When of the compounds (la), (lb). (Ic), (Id), (le). (if), (tg). (Ih). (It) and (Ij) of the present invention obtained by 
each of the aforementioned production methods is a protected hydroxyl group or a protected amino group, the protect- 
ing group is removed as occasion demands. 

Removal of the hydroxyl group-protecting group can be carried out by 1) hydrolysis in the presence of an acid or 
base. 2) liquid ammonia reduction, 3) catalytic reduction using palladium-carbon or palladium hydroxide-carbon or 4) 
desilylation using an organic fluorine compound such as tetra-n-butylammonium fluoride or the like or an inorganic flu- 
orine compound such as sodium fluoride, potassium fluoride, hydrofluoric acid or the like. 

The hydrolysis of 1) may be a usual method in which hydrolysis is earned out in the presence of a base such as 
sodium carbonate, sodium hydroxide or the like or an acid such as trrfluoroacetic acid, hydrochloric acid or the like, and 
the reaction is carried out preferably under a condition of from ice-cooled temperature to a temperature of lOO^'C. 
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The reduction method of 2) may be carried out by adding a compound having a hydroxyl group-protecting group to 
liquid ammonia, adding metallic sodium and then stirring the mixture. 

The reduction method of 3) may be carried out at an ice-cooled temperature to a heating temperature in the pres- 
ence of a catalyst such as palladium -carbon or palladium hydroxide-carbon. 

The desilylation method of 4) may be carried out by allowing a compound having a hydroxyl group-protecting group 
to react with an organic fluorine compound such as tetra-n-butylammonium fluoride or the like or an inorganic fluorine 
compound such as sodium fluoride, potassium fluoride, hydrofluoric acid or the like in a solvent inert to the reaction, 
such as tetrahydrofuran, dichloromethane, DMF, benzene or the like. 

Removal of the amino group-protecting group may be carried out by 1) reduction using zinc or iron, 2) liquid ammo- 
nia reduction or 3) catalytic reduction using palladium-carbon or palladium hydroxide-carbon. 

The reduction method of 1) may be can-ied out by adding a conpound having an amino group-protecting group to 
a buffer solution (an inert solvent is added, as occasion demands), further adding zinc in an amount corresponding to 
the reaction or in an excess amount and then stirring the mixture at an ice-cooled temperature to a heating temperature. 

The reduction method of 2) may be caried out by adding a compound having an amino group-protecting group to 
liquid ammonia, adding metallic sodium and then stirring the mixture. 

The reduction method of 3) may be can-ied out at an ice-cooled temperature to a heating temperatiJre in the pres- 
ence of a catalyst such as palladium-carbon or palladium hydroxide-carbon. 

The reaction time of these reactions is optionally selected depending on the reaction conditions of starting com- 
pounds, reaction reagents and the like, but is generally from several tens of minutes to several tens of hours, preferably 
from several tens of minutes to several hours. 

Starting materials for the production of the compound of the present invention can be produced easily using usual 
methods known to those skilled in the art. Typical production methods are described in tiie following. 
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Production method of compound (IV) 




(IVa) (IV)- 



45 



50 



55 



^Svmbols in the above fornnulae are as defined in the foregoing.) . . , , , 

The aSo compound (d) is obtained by subjecting the compound (a) to esterlfication m the P^^^^ 
the phenSydroxvi group with a methoxymethyl group and then reducing the ester This ,s conver ed into meth^ 
anesulto^^^^^^ the usual way and then allowed to react with benzenethiol. thereby obtaining the compound 

nr^^^^^^ -oiety as occasion demands, the methoxymeth^ group is removed -n the usual way and 

then the nitro group is reduced into an amino group to give the compound (IV) (R^=H .n this case). 



Production method of compound (III) 
(Case in which A is the formula -B-0-) 
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30 (In the above formulae, B, and are as defined in the foregoing, and R^ is a lower alkyi group.) 

The compound (j) is allowed to react with the compound (i) and then with the dithiophosphorlc acid =0,0-diethyl 
(m) to give the compound (n) which is then allowed to react with the bromoketone (p), thereby obtaining the compound 
(II lb). This compound is then hydrolyzed in the usual way to give the compound (I lie). 

The compound (111) can also be produced by conventional ether if ication or thioetherification reaction. A compound 
35 in which A is formula -CH=:CH- can be produced by the method described in an unexamined published Japanese patent 
application (Kokai) No, 63-258854. By reducing this compound, a compound in which A is ethylene group can be 
obtained. 

The compound of the present invention obtained in this manner is isolated and purified as a free compound, a salt 
thereof, a hydrate thereof, various solvates thereof such as a solvate with ethanol and the like, or as a polymorphic 
40 material. A pharmaceutically acceptable salt of the compound (1) can also be produced by subjecting the compound to 
a conventional salt-forming reaction. 

The isolation and purification are earned out by employing conventional chemical treatments such as extraction, 
fractional crystallization, various types of fractional chromatography and the like. 

Various isomers can be separated by making use of the difference in physicochemical properties among isomers. 
45 Also, an optical isomer in stereochemically pure form can be obtained by selecting an appropriate starting com- 
pound or by racemic resolution of a racemic compound (for example, a method in which a compound is converted into 
a diastereomer salt with a usual optically active acid or base and then subjected to optical resolution). 

The compounds exemplified in the following can be synthesized by the aforementioned production methods, pro- 
duction methods which will be described later in the Examples, and the modified methods thereof known to those skilled 
50 in the art, without requiring special experiments. 

A1) 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[2-[2-(4-methyl-2-thiazolyi)vinyl]benzoylaminolphenoxyacetic acid 
A2) 4-[3-(4-chlorophenylsulfonyl)propyi]-2-[2-[2-(5-ethyl-2-thiazolyf)vinyl]benzoylamino]phenoxyacetic acid 
A3) 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[2-[(5-phenyl-2-thiazoiyi)methoxy]benzoylamino]phenoxyacetic acid 
55 A4) 4-[3-(4-chlorophenylsulfonyl)propyll-2-[2-[(4-phenyl-2-thiazolyl)tNomethyl]benzoylamino]phenoxyacetic acid 
A5) 4-[3-(4-chlorophenyisulfbnyl)propyl]-2"[2-[(5-phenyl-2-thiazolyl)methylthio]benzoylamino]phenoxyaceti acid 
A6) 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[3-[2-(5-methyl-2-thiazolyl)vinyl]benzoylaminolphenoxyacetic acid 
A7) 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[3-[2-(4iDropyl-2-thiazolyt)vinyl]benzoylamino]phenoxyacetic acid 
AS) 4-[3-(4-chlorophenylsuifonyl)propyll-2-[3-[2-(5iDhenyl-2-thia20lyl)vinyl]benzoyfamino]phenoxyaceti^ acid 
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A9) 2-[3-[2-{5-t-butyl-2-thia20iyi)vinyl]benzoylamino]-4-[3-(4-chlorophenytsuifonyl)propy acid 

A 1 0) 4-[3-(4-ch!orophenyisulfonyl)propyl]-2-[3-[2-(5-cyclohexyl-2-thia2otyl)vinyl]benzoylam acid 

A1 1) 4-[3-{4^hlorcpheny!sulfonyl)propyn-2-{3-[(4-cyclopentyi-2-thta2olyl)oxymet^^ 

acid 

A12) 4-[3-(4-chloropheny1sulfonyl)propyl]-2-[3-[{5-methyl-2-thiazolyl)oxymeth^^^ acid 

A13) 4-[3-(4-chlorophenylsuifony!)propyl]-2-[3-[2-(4iDhenyl-2-thiazolyi)oxymethyllben^ 

acid 

A14) 4-[3-(4-ctitaophenylsulfonyl)propyi]-2-[3-[(5-phenyt-2-thiazolyl)methoxy]ben2oy acid 
A1 5) 4-[3-(4-clilaophenyisulfony!)propyl]-2-[3-[{5-ethyl-2-thiazolyi)methoxy]benzoylamino]ph^ acid 
A16) 4-[3-(4-chicxophenylsulfonyl)propyi]-2-[3-[(5-methyl-2-thia2olyl)methoxy]benzoylam acid 
A1 7) 4-[3-(4-chlaophenylsulfonyl)propyi]-2-[3-[(4-prcpyl-2"thia2oiyt)rT»ethoxy]benzoyiam acid 
A18) 4-{3-(4-chlorophenyisulfonyl)propyO-2-[3-[[4-(4-methylphenyl)-2-thiazolyl)metho^^ 
acetic acid 

A19) 2-[3-[(5-t-butyl-2-thiazolyl)methoxy]benzoylamino]-4-[3-(4<hlorophenylsulfonyl)propyllph acid 

A20) 2-[3-[(5<yciobutyl-2-thiazolyl)methQxy]benzoyiamino]-4-[3-(4-chlorophenylsulfonyi)propy^ 

acid 

A2 1 ) 4-[3-(4-dilorophenyisdfonyl)propyl]-2-[3-[(5-phenyi-2-thiazciyl)thiomethyl]benzoyiami acid 

A22) 4-[3-(4-chlorophenyisulfonyl)propyl]-2-[3-[(5-isopropyl-2-thiazolyl)methylthio]benzoylamin 

acid 

A23) 4-[3-(4-chiaopheny1sulfonyl)propyl]-2-[3-[(5-phenyl-2-thiazolyl)methylthio]benzoylamino]p acid 
A24) 4-(3-(4-chloropheny1sulfonyl)propyl]-2-[4-(2-(4-phenyl-2-thiazolyl)vinyl]benzoylamino]phen acid 
A25) 4-[3-(4<hlorophenyisulfonyl)propyl]-2-[4-[2-(5-pheny(-2-thiazolyl)vinyl]benzoylamlno]phenoxyac acid 
A26) 4-[3-(4-chlaophenylsulfonyl)propyl]-2-{4-[2-(4-lsopropyl-2-thiazolyl)vinyl]benzoyiamino]phen acid 
A27) 4-[3-(4-chlaophenytsulfonyl)propyl]-2-[442-(5-methyl-2-thiazo!yl)vinyl]benzoylamino]ph add 
A28) 4-[3-{4-chlaopheny)sulfonyi)propyl]-2-[4-[(5-phenyl-2-thiazolyl)oxymethyl]benzoylamino^ acid 
A29) 2-[4-[(4-t-butyl-2-thiazolyl)c3xymethyl]benzoylamino]-4-[3-(4<hlorophenyisutfonyl)propyfl^ acid 
A30) 4-[3-(4-chlorophenyisulfbnyi)propyl]-2-[4-[(4-phenyt-2-thiazolyl)rnethoxy]benzoylamino]phe acid 
A3 1 ) 4-[3-(4-chlCM'ophenylsulfonyl)propyl]-2-[4-[(5-phenyt-2-thia20lyl)methoxy]benzoytamino]ph acid 
A32) 4-[3-(4-clilorophenylsulfonyl)propyl]-2-[4-[(4-isoprcpyl-2-thiazolyl)methoxy]benzoylamino]phenoxyacetic acid 
A33) 4-[3-(4-cinlorophenyisulfonyi)propyl]-2-[4-[(5-methyi-2-thiazolyl)methoxy]benzoyiamin acid 
A34) 4-[3-(4-chlorophenylsulfonyl)propyt]-2-[4-[{5-isopropyi-2-thia2olyl)thicxTjethyl]benzo 
acid 

A35) 4-[3-(4-chloropheny1sulfonyl)propyl]-2-[4-[(5-phenyl-2-thiazo(yl)methylthio]ben2oylamin^^ acid 

A36) 4-(3-(4-chlorophenylsulfonyi)propyl]-2-[342-(2-thiazolyl)\^nyi]benzoyiamino]^ acid 

A37) 4-[3-(4-chtaophenylsuifony()propyl]-2-[3-[(2-thia2olyi]methoxy]benzoyiamino]phenoxyace acid 

A38) 3-[(4-cyclobutyl-2-thiazolyl)methylthio]-5'-[3-(4-chlorophenylsulfonyl)propyl]-2'-^ 

zanilide 

A39) 2-[3-[2-{4<yclobutyl-2-thiazolyOethyl]benzoylaminc]-4-[3-(4-chlorophenylsulfonyl)propyl]pli^^ acid 

A40) 2-[3-[(4-cyclobutyt-2-thiazolyl)methylihio]ben2oylamino]-4-[3-(4-chlorophenylsulfon 

acid 

A41) 2-[3-[2-(4-tert-butyl-2-thia20lyl)ethyl]benzoylamino]-4-[3-(4-chlorophenylsuifonyl)prop^ 
A42) 2-[3-[(4-tert-butyi-2-thiazolyl)methylthio]benzoyiamino]-4-[3-{4-chlorophenyisulfonyl)pr^^ 
mide 

A43) 2-[3-[(4-cyctobutyi-2-thiazoiyl)methoxy]benzoylamino]-443-(4-cfilorophenyisulfonyl)propyllphenoxy 
mide 

A44) 2-[3-[2-(4-cyclobutyi-2-thiazolyl)ethyl]benzoylamino]-4-[3-{4-chlorophenylsulfonyl)propyl]^ 
A45) 2-[3-[(4-cyclobutyi-2-thiazoly!)methylthio]benzoylamino]-4-[3-(4-chlorophenyisulfonyi)propyl^ 
mide 

A46) 2-[2-[2-(5-chloro-2-benzothiazoly!)vinyl]benzoylamino]-4-[3-(4-chlorophenylsuifonyl)propyl]^ 
acid 

A47) 2-[2-[2-(2-benzothia2olyl)vinyl]benzoylamtno]-4-[3-(4-chiorophenyisulfonyl)propyi]phenoxyac^^^ acid 
A48) 2-[2-[(5-chloro-2-benzothiazolyl)methoxy]benzoylamino]-4-[3-{4-chlorophenylsuifonyl)propyl]phen 
acid 

A49) 2-[2-[(2-benzothiazolyt)thiomethyl]benzoylamino]-4-[3-(4-clilorophenyisulfonyl)propyl]phenoxyace acid 

A50) 2-[2-[(5-bromo-2'benzothia2olyl)methylthio]benzoylamino]-4-[3-{4-chlorophenylsulfonyl)prop 

acid 

A51) 4-[3-(4-chlorophenylsultonyi)propyl]-2-[3-{2-(5-fluoro-2-benzothiazoly1)vlnyl]benzoytamino]phenoxyaceti^ 
acid 

A52) 4-[3-{4-chlorophenylsulfonyi)propy(]-2-[3-[2-(7-fluoro-2-benzothiazolyi)vinyllbenzoylamino]phenoxya^ 
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acid 

A53) 2-{3-[2-(4-chloro-2-benzothiazolyl)vinyl]ben2oyiaminof-4-I3-(4-chlorophfenylsui^ 
acid 

A54) 2-[3-[2-(6-chloro-2-ben20thiazolyl)vinyl]benzoylamino]-4-[3-(4-chlorophenytsulfonyl)propyi]phen 
5 acid 

ASS) 4-[3-(4-chlorophenyisulfonyl)propyl]-2-[3-[2-(5-trifluoromethyl-2-benzothia2olyl)^^ 
acetic acid 

A56) 2-[3-[(2-benzothia20iyi)oxymethyt]benzoylamino]-4-[3-(4-chlorophenylsultonyl)propyl]^ acid 
A57) 2-[3-[(5-chlofo-24Denzothiazotyl)oxymethynbenzoylamino]-4-[3K4-chlorophenyisul1bnyl)^ 
10 acid 

A58) 2-[3-[(6-chroro-2-benzothiazolyl)oxymethyl]benzoylamjno]-4-[3-(4-chlorophenylsufe 
acid 

A59) 2-(3-[(4-chloro-2-benzothiazolyi)methoxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propy1 
acid 

15 A60) 2-[3-[{6-chloro-2-ben20thiazolyl)methQxy]benzoylamino] 4-[3-(4-chlorophGnylsulfonyl)propyiIphenoxyac6tic 
acid 

A61)2-[3-[(54Dromo-2-benzothia2olyl)thiomethynbenzoylamino]-4-[3-(4-chlorophenyisulfo 
acid 

A62) 2-[3-[(5-chloro-245enzothiazolyi)rnethyithio]benzoylamino]-4-[3-(4-chlorophenylsulfpnyl)propyl]ph 
20 tic acid 

A63) 2-[3-[(2^Denzothiazolyl)methylthio]benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propy1]phenoxyac acid 
A64) 2-[3-[(2-benzoxazolyl)oxymethyl]benzoylaminol-4-[3-(4-chlorophenylsulfonyl)propyf]pheno^^ 
A65) 2-(3-[(243enzoxazolyl)thiomethyl]benzoy(amino]-4-[3-{4-chiorophenylsulfonyO acid 
A66) 2-[3-[2-{2-benzoxazolyi)vinynbenzoylamino]-4-[3-(4-chlorophenylsulfonyl)propy1]phenQ^ acid 
25 A67) 2-[3-[(5<hloro-24Denzoxazolyl)oxymethynbenzoylamino]-4-[3-{4<hlorophenylsulfonyl)pro^ 
acid 

A68) 2-[3-(2-(5-chloro-2-benzoxazdyl)vinyl]benzoyiamino]-4-[3-(4-chlorophenylsulfonyl)propyl]ph acid 

A69) 4-[3-(4-chlorophenylsul1bnyt)propyl]-2-[4-[2-(4-fluoro-24)enzothiazdyl)vinyl]benzoyiamin 

acid 

30 A70) 2-[4-[2-(5-bromo-2-ben2othiazoiyj)\flnyl]benzoylamino]-4-[3-(4-chiorophenyisulfony^ 
acid 

A71) 4-[3-(4-chlorophenylsuffonyl)propyl]-2-[4-[2-(7-fluoro-2-benzothlazdyl)vinyl]benzoyiamina]pheno^^ 
acid 

A72) 4-[3-(4-cNoropheny!sulfonyl)propy1]-2-[4-[2-(5-trifiuoromethyl-2-benzothiazolyi)vinyi]ben^ 
35 acetic acid 

A73) 2-[4-[(5-chioro-2-benzothiazolyl)oxymethyl]benzoylamino]-4-[3-(4-chlorophenylsulfon^ 
acid 

A74) 2-[4-[(6-chloro-2-benzothiazoiyl)oxymethyl]benzoylamino]-4-{3-(4-cliiorophenylsulfonyf)prop^ 
acid 

40 A75) 2-[4-[(4<hioro-2-ben2othla2olyl)methoxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyl)pro^ 

acid 

A76) 4-[3-(4-chlorophenylsulfonyl)prcpyl]-2-[4-[(6-trifiuoromethyi-2-ben20thiazolyi)metho^^ 
noxyacetic acid 

A77) 2-[4-[(5<hloro-2-benzothiazolyl)thiomethyl]benzoylarTiino]-4-[3-{4-chlorophenylsulfony()propyl]p 
45 tic acid 

A78) 2-[4-[(5-chloro-2-benzothiazolyi)methylthio]benzoyiamino]-4-[3-(4-chlorophenyisulfonyl)propyO^ 
tic acid 

A79) 2-[4-[(2-benzoxazolyl)oxymethyl]benzoylamino]-4-[3-(4-chlorophenylsutfonyl)propyl]phen acid 
A80) 2-[4-[{2'benzoxazolyl)thiomethyl]benzoylamino]-4-[3-(4-chlorophenylsulfony acid 
so A81 ) 2-[4-[2-{2-benzoxazolyl)vinyl]benzoylamino]-4-[3-(4-chlorcphenylsulfonyl)propyl]phenoxyacetic acid 
A82) 2-[4-[(5-chloro-2-benzoxazolyl)oxymethynbenzoylamino]-4-[3-{4-chlorophenyisulfonyl)propyl]p 
acid 

A83) 2-[4-[2-(5-bromo-2-benzoxazolyl)vinyl]benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phe acid 
AS4) 4-[3-{4-chlorophenylsulfonyl)propyl]-2-[2-[2-(4-fluoro-2-benzothiazdyl)vinyl]benzoytami 
55 acid 

ASS) 4-[3-(4-chlorophenylsultonyl)propyl]-2-[2-[(5-methoxy-2-benzoxazolyi)oxymethyl]benzoylamino^^ 
tic acid 

A86) 4-[3-{4-chlorophenylsulfonyi)propyf]-242-[(6-nltro-2-benzothtazolyl)methylthio^^ 
acid 
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A87) 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[2-[(7-methyl-2-benzoxazolyl)thiarie^ 
acid 

A88) 4-r3-(4-chlcropheny!sulfonyi)propyl]-2-[3-[2-(4-ethyl-2-benzothiazolyl)viny!]^ acid 
A89) 4-[3.(4-chlorophenylsulfonyl)propyi]-2-[3-[(5<yano-2-benzoxa2olyl)oxymethyi]ben2oyiamino]^ 
5 acid 

A90) 4-[3-(4-chiorophenylsulfonyl)propyl]-2-[3-[(6-hydroxy-2-benzothia2olyl)methyithiolbenzoy^ 
tic acid 

A91) 2-[3-(7-chloro-2-benzoxazolyl)thlomethyl]ben2oylamlno]-4-[3-(4-chlorophenylsulfonyOprc^^ 
acid 

10 A92) 2-[3-(5-bromo-2-benzothiazolylmethQxy)benzoylamino]-4-[3-(4-chlorophenylsulfonyl)pro^^ 
acid 

A93) 4-[3-(4-chiorophenylsulfonyl)propyi]-2-{4-[(6-trifluoromethyi-2-benzothiazolyl)met^^ 
noxyacetic acid 

A94) 4-[3-{4-chlorophenylsulfonyl)propy!]-2-[4-[(7-hydroxy-2-benzQxazolyl)thiomethyi]benzoy^ 
15 acid 

A95) 5'.[3-(4-bromophenylsulfbnyl)propyi]-3-[(4-t0r1-butyl-2-thia2olyl)methoxy]-2^(1HMetra2 
zanilide 

A96) 3-[{4-tert-butyl-2-thiazolyi)me1hoxy]-5'-[3-(4-fluorophenyisuifony!)propyl]-2'^ 
zanilide 

20 A97) 3-[(4-tert-butyl-2-thiazolyl)methoxy]-5'-[3-(4-iodophenylsulfonyl)prGpyl]-2'-(1 H-tetrazol-5-ylmethoxy)benzani- 
lide 

A98) 3-[(4-tert-butyl-2-thiazolyl)methoxy]-5'-[3-(4-methyiphenylsulfonyO 
zaniiide 

A99) 3-[(4-tei1-butyl-2-thiazoly1)methoxyl-2'-{1H-tetra20t-5-ylmethoxy)-5-{3-(4-trifluorom 

25 pyl]benzanitide 

A100) 5'-[3-(4-chlorophenylsulfonyl)propyl]-3-[{2iDropyl)-2-thiazolylmethc3xy]-2'^ 

lide 

A101) 5'-[3-(4-chlorophenylsulfonyi)propyl]-3-[4-(2-methyipropyl)-2-thia2olylm6^ 
oxy)benzaniitdG 

30 A1 02) 3-[4-cyciopropyi-2-thiazolylmethoxy]-5'-[3-(4-chlorophenyisulfonyl)propyl]-2'-(1 H-^^^^ 
zanilide 

A103) 3-{4-cyclopentyl-2-thia20lyimethoxy]-543-(4-chlorophenylsultonyi)propyl]-2'-(1H-tet 
zanilide 

A104) 5'-[3-(4-chlorophenylsuifonyt)propyi]-3-[4-(2-propyi)-2-th(azolylniethylthic]-2*-(1H-^^^ 
35 zaniiide 

A105) 5'-[3-(4-chlorophenylsulfonyl)propyl]-3-[4-{2-methytpropyt)-2-thiazolylmethytthi 
oxy)benzanilide 

A106) 3-[4<ydopropyl-2-thiazolylniethyithio]-5'-[3-{4<hlorophenyisulfonyl)propyl]-2'-(1H^ 
oxy)benzanilide 

40 A107) 3-[4-cyciopentyl-2-thiazolylme1hyithio]-5'-{3-(4-chiorophGnylsulfonyl)propyl]-2'-(1H-tet^^^ 
oxy)bGnzanilide 

A108) 3-[4-cyclobutyi-2-thiazolylmethytthio]-5'-{3-{4-chlorophenylsulfonyl)propyt]-2'-(1H-tetrazo 
zanilide 

A109) 5'-[3-(4-chiorophenylsulfonyl)propyl]-3-[2-[4-(2-propyl)-2-thiazolyi]ethyl]-2'-(1H-tetrazol-5-yln^ 
45 zanilide 

A110) 5'43-(4-chlorophenytsulfonyi)propyl]-3-[2-[4-{2-methylpropyl)-2-thiazolyl]ethyl]-2'^ 
oxy)benzanilide 

A111) 3-[2-[4-cyclopropyl-2-thiazolyl]ethyl]-5'-{3-(4-chlorophenyisulfonyt)propyl]-2'-(1H 
zanilide 

50 A1 1 2) 3-[2-[4-cyclopentyl-2-thtazolyl]ethyl]-5'-[3-(4-clilorophenylsulfonyl)propyl]-2'-(1 H-t^^ 
zanilide 

A113) 5'-[3-(4-chlorophenytsutfonyl)propyl]-3-[2-{4-(2-propyi)-2-thiazolyl]vinyt]-2'-{1H-^^^^ 
zanilide 

A114) 5'-[3-{4-chlorophGnyisuifonyl)propyl]-3-[2-[4-(2-niethylpropyl)-2-thiazoly!]vinyl]-2'-(1H-^ 

55 oxy)benzanilide 

A115) 3-[2-[4-cyclopropyl-2-thiazolyl]vinyi]-5'-[3-(4-chlorophenylsuifonyl)propyl]-2'-(1HMetra2ol-^ 

zanilide 

A116) 3-[2-[4-cycloperrtyl-2-thiazolyl]vinyl]-5'-{3-{4-chlorophenylsulfonyl)propyl]-2'-{1H 
zanilide 
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A117) 3-[2-[4-cyclobutyi-2-thia20lyl]vinyi]-5'-[3-{4-chloroph6nylsulfonyi)propyi^ 
zanilide 

A1 1 8) 3-[2-[4-t6rt-butyl-2-thiazolyl]vinyl]-5'-[3-(4<hiorophenylsulfonyl)propyl]-2'^^ H-t6trazol-5-yimethoxy)ben2ani- 
5 A1%) 5'-[3-(4-chloropheny!sulfonyl)propyl]-3-[4-(2i3ropyl)-2-thia2ol^ 

^A^2^^ 5'-[3-(4-chlorophenylsulfonyl)propyl]-3-{4K2-methylpropyi)-2-thiazolylox^ 

oxy)benranilide , ^ , 

A1 21 ) 3-[4<yciopropyt-2-thiazolyloxymethyl]-5'-[3K4<hlorophenyisultanyl)pr^^ H-tetrazol-5-ylmeth- 

10 oxy)benzanilide n^,,.,,.^ i *u 

A122) 3-{4<yclopenty1-2-thiazolyloocymethyl]-5'-[3-(4-chloropheny^ 

oxy)benzanilide 

A123) 344-cyclobutyl-2-thiazolyioxymethyt]-5'-(3-{4-chlorophenylsulfonyl)propyl]-2'-(1H-te1ra^ 
15 ^124^ 3^4-tert-butyl-2-thiazolyloxymethyi]-5'-[3-{4-chloro^^ 
AT26?^5'-[3-(4<hlorophenylsulfonyl)propyO-3-[4-(2-pr^^^ 
ATatr 5H3-(4-chlorophenylsutfanyl)propyq-3-{4-(2-me%lpropyO-2-thi^^ 

oxy)benzanilide^^^^^^^ 

25 AT29rT-t4'^ 

A^str 3-[4-tert-butyt-2-thiazolylthiomethyl]-5'-[3-(4<hlorophenylsulfonyl)propy1]-2'-{1H-^ 
zanilide 

30 INDUSTRIAL APPLICABILITY 

The compound of the present invention Is an agent which has both of TXAa antagonizing activity and LTs antago- 
nizing activity and is also possessed of excellent oral absorbability. In consequence, the compound of the present 
invention is useful as agents for the prevention and treatment of TXAg-related diseases and LTs-related diseases, for 

35 example as agents for the prevention and treatment of allergic diseases (such as bronchial asthma, allergic rhinitis, 
urticaria and the like), ischemic heart and brain diseases, thronnbosis, angina pectoris, inflammatory and peptic ulcers 
and hepatic diseases. It is particularly useful for the prevention and treatment of allergic diseases (such as bronchial 
asthma, allergic rhinitis, urticaria and the like), ischemic heart and brain diseases and thrombosis in which both of the 
mediators are concerned. , -tva 

40 Availability of the compound of the present invention was confirmed by the following test examples on its TXA^ 
antagonism and LTs antagonism and its effects by oral administration. 

Test Examples 

45 (1) Test method for the inhibition of platelet aggregation induced by U-46619; 

Using a plastic syringe containing 1 volume of 3.8% sodium citrate aqueous solution, 9 volumes of blood was col- 
iected from the abdominal aorta of a male Hartley guinea pig of about 300 g in body weight. Platelet rich plasma (PRP) 
was obtained by subjecting the blood to 10 minutes of centrifugation at 270 x g, and the remaining blood was further 
centrifuged at 1 . 1 00 x g for 1 5 minutes to give platelet poor plasma (PPP). The PRP was diluted with PPP to control the 
platelet count to 500.000/nt. and platelet aggregation by a stable analog of TXA^. U-46619 (a chemical name: 9,11- 
dideoxy-9a.1 1a-methanoepoxy.prostaglandin Fga), was measured in accordance with the method of Bone and Cross 
(Joi;rna/o/Phys/o/ogy. V0LI68, pp.178-195, 1963). ^ 7 . . moo 

That is, changes in the light transmittance of PRP by U-46619 (10'^ or 5 x 10"^ M) was measured using NBS 
Hematracer (Nikko Bioscience). The compound was added 2 minutes before the addition of U-46619. and the IC50 
value (50% inhibition concentration) was calculated from the inhibition ratio based on the maximum light transmittance 
by U-46619. The results are shown in Table 1. 
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(2) Test method for the inhibition of ileal contraction by LTD4 in guinea pig: 

A male Hartley guinea pig of 500 to 700 g in body weight was sacrificed by head blow. The ileum was set in a Mag- 
nus vessel containing 1 0 ml of Tyrode solution aerated with a 95% O2 + 5% CO2 mixture gas at a tension of 1 .0 g. The 
5 tissue was equilibrated for 60 minutes. During this period, the Tyrode solution was exchanged at intervals of 1 5 minutes, 
and the tension was adjusted to 1 ,0 g each time. The tension generated by the tissue was isometrically measured using 
a threton gage transducer. Ileal contraction reaction against LTD4 (10'® M) was measured in the absence of the com- 
pound and then in the presence of the test compound in varied concentrations, incubation time of the compound was 
set to 20 minutes. The results are shown in Table 1 . 

10 

(3) Test method for the inhibition of U-46619 induced ainway resistance increase in guinea pig by oral administration of 
compounds; 

A male Hartley guinea pig (500 to 800 g) was anesthetized with urethane (1.2 g/kg, i.p.) and fixed on the back to 
15 insert a tracheal cannula. Spontaneous respiration was stopped with gallamine (1 mg/kg, i.v.) and artificial respiration 
was carried out at a rate of 60 strokes/min, volunne 1 ml/100 g body weight/cycle (Shinano Tokyo Japan). After total jug- 
ular intravenous administration of U-46619 (3 [LQ/kg), the increasing airway resistance was measured by a respiration 
function measuring apparatus (Model 6, Buxco Electronics Inc.). In this case, test compound was orally administered 1 
hour before the administration of U-46619, as a dimethyl sulfoxide solution or as a methyl cellulose suspension. 
20 The results were calculated as the inhibition ratio of airway resistance at the time of the administration of 1 0 mg/kg 
of the compound. Results of typical compounds are shown in TatDle 2. 

(4) Test method for the inhibition of LTD4-!nduced vascular permeability acceleration by oral administration of com- 
pounds 

25 

A male Hartley guinea pig whose dorsal hair had been cut on the day beffore the test was subjected to intravenous 
administration of 1% Evans blue aqueous solution (1 ml/animal). Two minutes thereafter, LTD4 (5 ng/site) was adminis- 
tered inside the dorsal skin of the guinea pig, ar^d the guinea pig was sacrificed by decapitation 30 minutes thereafter. 
The skin where intracutaneous injection of LTD 4 was carried out was collected, and the pigment leaked into the skin 
30 was extracted. Amount of the leaked pigment was calculated by measuring its absorbance at 620 nm and used as the 
index of vascular permeability. The test compound was orally administered as a dimethyl sulfoxide solution 1 hour 
before the intracutaneous administration of LTD4, The results were calculated as the inhibition ratio at the time of the 
administration of 1 0 mg/kg of the compound. Results of typical compounds are shown in Table 2. 

35 (5) Test method for the inhibition of ainway resistance increase induced by antigen in actively sensitized guinea pig 

As the antigen, ovalbumin (OA) was administered together with AI(0H)3 to a Hartley male guinea pig by intraperi- 
toneal injection three times at intervals of 2 weeks to effect active sensitization. Under urethane anesthesia and artificial 
respiration, the antigen (OA) was administered by intravenous injection to the sensitized guinea pig 1 to 2 weeks after 

40 the final sensitization, and the airway resistance was measured with the passage of time. In this case, gallamine (1 
mg/kg) was administered by intravenous injection 10 minutes before the administration of the antigen, and indometh- 
acin (2 mg/kg) 3 minutes before and mepyramine (2 mg/kg) and propranolol (0.3 mg/kg) 2 minutes before the antigen 
administration. The test compound was oral administered 1 hour before the administration of antigen. By calculating 
change ratio of the ain/vay resistance after the antigen administration, effect of the test compound was examined using 

45 its action to inhibit the ainway resistance increase as the index. In this test, the compound of the present invention 
showed excellent action to inhibit the airway resistance increase. 
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Table 1 



25 





Tact M ^ ..KjI 


rest (2), iCso, 






0,81 


13 


L/.UOO 


0.45 






0.85 




u.u/y 


0.54 


07 


u.d\ 


0.S7 




n n"7ji 


0.98 




nil 


0,61 


31 


0.13 




39 


0.22 


0,57 


42 


0.42 


0,93 


74 


0.54 


0.24 


79 


0.89 


4.2 


106 


1.2 


0,92 


107 


0,67 


3.7 


111 


0,38 


0.26 



30 



Table 2 







Test (3) Inhibition ratio (%) 
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Comparative compound 


27 (DMSO), 21 (MC) 


35 (DMSO) 




Example 31 


72 (DMSO) 


40 (DMSO) 


40 


Comparative compound: 4-[3-(4-chlorophenyisulfonyl)propyl]-2-[3-(2-quinolylmethoxy)benzoylamino]phenoxyacetlc 
acid (compound of Example 2 in an unexamined published Japanese' patent application {Kokai) No. 4-154766) 
DMSO: administered as a dimethyl sulfoxide solution 
MC: administered as a methyl cellulose suspension 



The pharmaceutical composition which contains one or two or more of compounds represented by the general for- 
45 mula (1) and pharmaceuticaily acceptable salts thereof as the active ingredient is orally or parenterally administered, by 
making it into the dosage forms such as tablets, powders, fine granules, granules, capsules, pills, soiutions, injections, 
suppositories, ointments, adhesive preparations and the like using carriers, excipients and other additives commonly 
used for the production of pharmaceutical preparations. 

Clinical dose of the compound of the present invention in human is optionally decided taking into consideration 
50 symptoms, body weight, age. sex and the like of each patient to be treated, but is generally from 0.1 to 500 mg for oral 
administration, and from 0.01 to 10O mg for parenteral administration, per day per adult, and the daily dose is adminis- 
tered once a day or by dividing it into several doses per day Since the dose varies depending on various conditions, 
sufficient effects may be obtained by a smaller dose than the above range in some cases. 

Tablets, powders, granules and the like are used as the solid composition of the present invention for oral adminis- 
55 tration. In such solid composition, one or more of the active substances are mixed with at least one inert diluting agent 
such as lactose, mannitol, glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, polyvinyl pyrrolidone, 
metasilicic acid, magnesium aluminate or the like. In the usual way, the composition may contain additive agents in 
addition to the inert diluting agent, such as lubricating agents (e.g., magnesium stearate or the like), disintegrating 
agents (e.g., calcium cellulose glycolate or the like), stabilizing agents (e.g., lactose or the like) and solubilizing or sol- 
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ubilization-assisting agent (e.g., glutamic acid, aspartic acid or the like). As occasion demands, tablets or pills may be 
coated with fiims of gastric or enteric substances such as sucrose, gelatin, hydroxypropylcellulose, hydroxypropyimeth- 
ylcellulose phthalate and the like. 

The liquid composition for use in oral administration includes pharmaceuticaliy acceptable emulsions, solutions, 

5 suspensions, syrups, elixirs and the like, which contain a generally used inert diluting agent such as purified water or 
ethyl alcohol. In addition to the inert diluting agent, this composition may also contain assisting agents such as a solu- 
bilizing or soiubilization-assisting agent, a moistening agent, a suspending agent and the like, a sweetener, a flavoring 
agent, an aromatic agent and an antiseptic agent 

The injections for parenteral administration include aseptic aqueous or non-aqueous solutions, suspensions and 

10 emulsions. Examples of the diluting agent of aqueous solutions and suspensions include distilled water for injection use 
and physiological saline. Examples of the diluting agent of non-aqueous solutions and suspensions include propylene 
glycol, polyethylene glycol, plant oils such as olive oil, alcohols such as ethyl alcohol and polysorbate 80 (trade name). 
Such compositions may further contain additive agents such as a tonicity agent, an antiseptic agent, a moistening 
agent, an emulsifying agent a dispersing agent a stabilizing agent (e.g., lactose), and a solubilizing or sdubilization- 

15 assisting agent. These compositions are sterilized by filtration through a bacteria-retaining filter, blending of a germi- 
cide, or in-adiation. They may be made into aseptic solid compositions in advance and then dissolved in sterile water or 
an aseptic solvent for injection use prior to their use. 

When the compound of tiie present invention has low solubility, a solubilization treatment may be employed. The 
solubilization treatment may be effected by known methods which can be applied to pharmaceutical preparations, such 

20 as a method in which surface active agents (e.g., polyoxyetiiylene hydrogenated castor oils, polyoxyethylene sorbitan 
higher fatty acid esters, polyoxyethylene polyoxypropyiene glycols, sucrose fatty acid esters and ihe like) are added and 
a method in which the agent is made into a solid dispersion with a solubilizing agent such as a polymer (for example, 
water soluble polymers such as hydroxypropyimethylcellulose (HPMC), polyvinyl pyrrolidone (PVP), polyetiiylene glycol 
(PEG) or the like or enteric polymers such as carboxymetiiylethylcellulose (CMEC), hydroxypropyimethylcellulose 

25 phthalate (HPMCP), methyl methacrylate-methacryilc acid copolymer (Eudragit L. S, trade name; manufactured by 
Rohm & Haas Co,) or the like). A method in which the agent is made into a soluble salt and a method in which an inclu- 
sion compound is formed using cyclodextrin or the like may also be employed, as the occasion demands. The solubili- 
zation means can optionally be changed depending on the agent of interest \^Saikin no seizaigijyutu to sonooyo 1. 
Ulsumi etal., lyaku Journal, 157-159 (1983) and Vyaku Monograph No. 1, Seibutugakuteki r!yono'\ K. Nagai etaL, Soft 

30 Science, 78-82 (1988)]. 

The method in which solubility of the agent is improved by forming a solid dispersion with a solubilizing agent (an 
unexamined published Japanese patent application {Kokai) No. 56-49314, FR 2460667) is preferably employed. 

BEST MODE OF CARRYING OUT THE INVENTION 

35 

Next, compounds of interest of the present invention and their production methods are described further in detail 
with reference to the following examples, but the present invention should not be restricted thereby 

Reference Example 1 

40 

(1) The phenolic hydroxy! group of 3-(4-hydroxy-3-nitrophenyl)proptonic acid {J. HeterocycL Chem., 9 (3), 681, 
(1972)) was protected with a methoxymethyl group and the carboxylic acid moiety was esterified witin an appropri- 
ate alcohol. The resulting ester was reduced to an alcohol and then the hydroxyl group was subjected to meth- 
anesulfonylation, thereby synthesizing 3-(4-methoxymethoxy-3-nitrophenyl)propyl=methylsutfonate. 

45 

(2) 60% Sodium hydride (4.47 g, 0.11 mol) was suspended in tetrahydrofuran (100 ml), and 4-chiorothiophenol 
(15.85 g, 0. 11 mol) was added dropwise with stirring under ice-cooling. 

After additional 30 minutes of stin-ing of the reaction mixture under ice-cooling, 3-(4-methoxymethoxy-3-nitro- 
phenyl)propyl=methylsuifonate (35.00 g, 0.11 mol) which had been dissolved in tetrahydrofuran (100 ml) was 

50 added dropwise spending 1 hour. Thereafter, the reaction solution was stirred under ice-cooling for 1 hour and at 
room temperature for 1 hour and tiien concentrated under reduced pressure. Water was added to the resulting res- 
idue and the product formed was extracted twice with chloroform. The organic layer was washed with 5% potas- 
sium carbonate aqueous solution and brine in that order, dried over anhydrous magnesium sulfate, and then 
concentrated under reduced pressure. The resulting residue was purified by silica gel column chromatography (elu- 

55 ent chioroform:hexane = 1:4 - 7:3) to give 4-chlorophenyl=3-(4-metiioxymethoxy-3-nitrophenyl)propyl=sulfide 
(40.30 g, 100%) as an oily material. 

Mass spectrometry data (m/z): 367 (M*) 

Nuclear magnetic resonance specti-um (CDCI3, TMS internal standard) 
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5: 1.95-2.01 (2H, m). 2.79 {2H, br-t, J=7.9Hz), 2.94 (2H, br-t, J=7.3Hz), 3.52 {3H, s) 5 26 (2H s) 7 26- 
7.44(6H,m), 7.58(1 H,br-d,J=2.4Hz)' « 

(3) 4-ChlorophenyU3-(4-methoxymethoxy-3-nitrophenyl)propyi»suifide (40.00 g. 108.87 mmol) was dissolved in 
s dichloromethane (800 ml). To the resulting solution kept at 0«C or below was added 80% 3-chloroperbenzoic acid 

(49.32 g, 228.53 mmol) in small portions. After stirring the reaction solution at the same temperature for 1 hour and 
then at room temperature for 1 hour, ice and 5% potassium carbonate aqueous solution were added. The organic 
layer was separated, washed with 5% potassium carbonate aqueous solution and brine in that order, dried over 
anhydrous magnesium sulfate, and then concentrated under reduced pressure. The resulting residue was crystal- 
10 iized from chioroform-hexane to give 4-chiorophenyl=3-(4-methQxymethoxy-3-nitrophenyl)propyi=sulfone (42.60 g, 
98%). 

Mass spectrometry data (m/z): 399 (M") 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 



15 
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2.02-2.08 (2H, m), 2.74 (2H, \, J=7.3Hz), 3.08 (2H. br-t, J=73Hz), 3.52 (3H, s), 5.26 (2H. s) 7 24 (1H 
br-d, J=8.5Hz), 7.29 (1H, dd. J=8,5, 1.8Hz), 7.55 (2K d, J=7.8H2), 7.56 (1H, br-s). 7 55 (2H d' 
J=7.8Hz) ' ' 



(4) 4-Chlorophenyl=3-{4-methQxymethoxy-3'nitrophenyl)propyl=sulfone (42.50 g, 106.29 mmol) was suspended in 
tetrahydrofuran (200 ml), 6 N hydrochloric acid aqueous solution (200 ml) was added, and the mixture was stirred 
at room temperature for 2 hours. The reaction solution was concentrated under reduced pressure and the product 
formed was extracted twice with chloroform. The resulting organic layer was washed with brine, dried over anhy- 
drous magnesium sulfate, and then concentrated under reduced pressure. The resulting residue was crystallized 

25 from chloroform-ether to give 4-[3-(4-chloropheny1sulfonyl)propyi]-2-nitrophenol (35.90 g, 95%). 

Mass spectrometry data (m/z): 356 (M + 1)* 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

^' 2.02-2.09 (2H, m), 2.74 (2H, br-t, J=73Hz). 3.09 (2H, br-t, J=:7.3Hz}. 7,09 (1 H, d, J=8.5Hz), 7.38 (1 H, 
dd, J=8.5, 2.4Hz), 7.55 (2K d, J=8,SHz), 7.82-7.86 (3H, m), 10.44 (1H, s) 

(5) 4-[3-(4-Chlorophenylsulfonyl)propyl]-2-nitrophenoi [10.00 g, 28.11 mmol) was dissolved in 1,4-dioxane (100 
ml), 4 N hydrochloric acid solution in 1.4-dioxane (8.43 ml, 33.73 mmol) and 10% palladium-carbon (1.0 g) were 

35 added, and the mixture was stired for 4 hours in an atmosphere of hydrogen gas under 1 atmospheric pressure. 
The crystals precipitated in the reaction solution were dissolved by adding methanol, the reaction mixture was fil- 
tered, and then the resulting filtrate was concentrated under reduced pressure. By crystallizing the resulting residue 
from acetonitriie-ether, 2-amino-4-[3-(4-chlorophenyisulfonyi)propyl]phenol hydrochloride (9.71 g, 95%) was 
obtained. 

40 

Mass spectrometry data (m/z): 326 (M-HCI + I)-*" 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

5: 1.74-1.80 (2H, m), 2.57 (2H. br-t, J=7.3Hz). 3.33 (2H, br-t, J=7,3Hz), 6.99 (2H, s), 7.17 (1H, br-s) 7 75 
(2H, d, J=8.5Hz), 7.75 (2H, d. J=8.5Hz), 9.33 (2H, br), 10.60 (1 H. br-s) 

Reference Example 2 

Thionyl chloride (2 ml) was added to 3-[2-(4-phenyt-2-thiazolyl)vinyl]benzoic acid (0.45 g. 1.46 mmol), the mixture 

was stirred with heating under reflux for 30 minutes, and then the reaction solution was concentrated under reduced 

pressure. Toluene was added to the resulting residue, the mixture was concentrated under reduced pressure and, after 

repeating this step again, dried in vacuo. The resulting residue was added to a mixture of 2-amino-4-[3-(4-chlorophe- 

nylsulfonyl)propyl]phenol hydrochloride (0.50 g, 1.38 mmoi). pyridine (3 ml) and dichloromethane (2 ml) with stirred 

under ice-cooling, followed by 12 hours of reaction at room temperature. The reaction solution was poured into ice and 

1 N hydrochloric acid and the solid precipitated was collected by filtration. By washing the collected solid with ethand, 

5'-[3-(4-chlorophenylsutfonyl)propyl)-2'-hydroxy-3-[2-(4-phenyl-2-thia2olyl)vinyl]benzanilide (0.79 g, 1.28 mmol, 93%) 
was obtained as a solid. 

Compounds of Reference Examples 3 to 17 were synthesized in the same manner as described in Reference 
Example 2. Names and physical property values of these compounds are shown in the following Tables 3 to 6. 
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Table 3 



Ref. No- 


Compound name 


Physicochcmical property 


2 


5 - [3-(4-chi Drophcny Isuif ony 1)- 

propy]]-2'-hydroxy-3-{2-(4-phcnyl-2- 

thiazolyl)vinyl]bcn2anilidc 


MSimJZ 615 (M*) 

NMR 5=(DMS0-d«), L78-1.86 (2H. m). 
2.59 (2H, br-t, J=7.3H2}. 
3,35 (2H. br-t, J=7.8H2), 6.86 (2H. s). 
738 (IH, t, J=7.3HzX 7.46-7.52 (3H, m), 
7.59 (IH, t. J=7.8Hz), 7.65-7.70 (4H, m), 
7.91-7.96 (4H, m), 8.05 (2H. d, J=:7.3Hz), 
8.13 (IH. s). 8.41 (IH. br-s), 9.56 (H, br-s), 
9.67 (IH, br-s) 


3 


5'-[3-(4-chlorophenylsulfonyI)' 
propyI]-2'-hydroxy-3-[2-(4-(4- 
methylphenyl)-2-ihia2olyl]vmyl]- 
bcnzanilide 


MSrm/Z 629 (M^ 

NMR 5=PMSad5), 1.80-1.86 {2H, m), 2.35 (3H, s), 
2,60 (2H. br-t, J=7.6HzX 3,33-3.37 (2H, m). 
6.86 (2H, s). 7,28 (2H, d, J=8.6Hz), 
7,47 (IH, br-5). 7.54-7.75 (6H, m), 
7.90-8.04 (6H, m), 8,40 (IH, s), 9.57 (IH, br-s), 
9.67 (IH, br-s) 


4 


5'-{3-(4-chlorophcnylsulfonyl)- 
propy l]-2*-hydroxy-3- [2-(4- 
isopropyl-2-thiazoIyl)vinyi]- 
benzanilide 


MS:mJZ 581 (M^ 

NMR 5:=(DMSOd^), 1,28 (6H, d, J=6.8H2), 
L78-1.84 (2H, m), 2.56-2.60 (2H, m), 
3.06 (IH, scp. J=^.8H2), 3.32-3.36 (2H, m), 
6.85 (2H, br-s), 7.27 (IH, br-s). 7,43 (IH, br-s), 
7,52 (IH, d, J=:l6.1Hz). 7.54-7,58 (IH, m), 
7.65 (IH, d, 1=16, IHz), 7.74 (2H. d, J=8-8Hz). 
7,90-7.92 (4H, m), 8.35 (IH, br-s), 9.64 (IH, br-s) 


5 


5 [ 3-{4-chl orophcnyisuJf onyl )- 
propyl]-2-hydroxy-3'[2-(4-tert- 
butyl-2-thia2olyl)vinyi]ben2anilide 


MS:m/2 595 (W) 

NMR &=(DMSCMj,), L39 (9H, s), i. 94-2.02 (2H, m), 
2.60 (2H, br-t, J=7,3H2), 3.0O-3.05 (2H, m), 
6,84 (IH, dl, J=8.3, 2.0Hz), 6.88 (IH, s), 
6.95 (IH, J=7.8H2), 7,19 (IH, d, J=2,0H2). 
7.34 (2H, s), 7.47-7,51 ■(3H, m). 
7.69 (IH, br-d, /=:7.8Hz), 
7.78 (2H, dJ, J=6,3, 2.0Hz). 
7.84 (IH, br-d, J=8.3Hz), 8.00 (IH, br-s), 
8,49 (IH, br-s), 8.72 (IH, br-s) 


6 


5'-{3-(4-ch]orophcnyisulfonyl)- 

propyl]-2-hydroxy-3-(4-phenyl-2- 

Lhiazoiyiincthoxy)bcn2ani]idc 


MS:m/Z 619 (MO 

NMR 5=pMS(>d«), 1.76-1.83 (2H, m), 
2.56 (2H, br-t, J=7.3Hz). 3.2S-3.34 (2H, m). 
5.61 (2H, s), 6.83 (2H, s), 7,32-7.37 (2H, m), 
7,44^7,51 (4H, m), 7.60 (IH, br-d, J=7.9Hz). 
7,72-7.74 (3H, m), 7.90 (2H, d, 1=6.1, L8Hz). 
7.96 (2H, d, J=:7.3Hz). 8,17 (IH, s), 
9.53 (IH, br-s). 9.55 (IH, br-s) 
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Table 4 



Ref. No. 


Ccmpound name 


Physicochemical property 


7 


3-(4-tcTt-butyl-2-thia2olylmcthoxy)- 
5'-[3-(4-chlorophcny!5ulfonyl)- 
propyl] -2'- hydroxybenzanilid c 


MS:m;2 599 (M^ 

NMR 5=<DMS0-d,). 1.31 (9H, s)» 1,79-1.85 (2H, m). 
2.58 (2H. bt-i, )=7.3Hz). 3.33-3.36 (2H, m). 
5.51 (2H. s). 6.84 (2H, br-s). 7.29-7.32 (2H. m), 
7,46 (IH, br-s), 7.4S (IH, br-t, J=7.SH2). 
7.60 (IH, br-d, J=7,8Kz). 7.72 (iH, br-s), 
7.73 (2H, d. J=6.8H2), 7.91 (2H, dJ, J=6.8, 2.0Hz), 
9.54 (2H, br-s) 


8 


5'.[3.(4.chlorophenyisulfonyl)- 

propyll-2'-hydroxy-3-(2-(4-cyclo- 

propyl-2-thia2olyOvinyi]benzaniiide 


MS:inyZ 579 (NO 

NMR 5=(DMS0-d^). 0.85-0,95 (4H, m), 
1.78-1.85 (2H, m), 2.08-2.13 (IH, m). 
2.25 (2H, br-t, J=7.3Hz), 
3.36 (2H, br-t. J=7.9H2). 6.95 (2H. s), 
7,27 (IH. s), 7.43 (IH, br-s). 
7.49 (IH, d, J=16.2H2), 7.55 (IH, t, J=7.9H2), 
7.59 (IH, d. J=16.2H2), 

7.74 (2H, dl, J-6.7, L8H2), 7.37-7.92 (4H, m), 
8 34 (IH, br-5), 9.53 (IH, br-s), 9,64 (IH, br-s) 


9 


5'-(3-(4-chlcrophciiy]sulfonyl>- 
propyll-3-((4-cyclopropyi-2- 
ihia2oiyi)methoxy]-2'-hydroxyben2- 
anilide 


US:mJZ 583 (M") 

NMR 5=pMS0-ds), 0.82-0.93 (4H, m), 
1.47-1.84 (2H, m), 2.07-2.12 (IH, m), 
2.57 (2H, br-t. J=:7.3Hz), 
3,33 (2H, br-t, J=7.9Hz). 5.45 (2H. s), 
6.83 (2H, s). 7.27 (iH, dl, J=7.9, 2.4H2). 
7.31 (IH, s), 7.44 (IH, br-s). 
7.47 (IH, br-t, J=7.9H2). 
7,59 (IH, br-d, J=7.9H2), 7.65 (IH, br-s), 
7,73 (2H, dj, J=8.9, 2,lHz), 7,90 (2H, di, J=8.9, 2.IH2), 
9.52 (IH. s), 9.53 (IH, s) 


10 


3-[(4_tert-buryl-2-ihia2oiyl)methyl- 
thio]-5'-(3-(4-chiorophcnylsulfony0- 
propyn-2'- hydroxy bcnzanilide 


MS;m/2 613 (M^ 

NMR 5=PMS(>d,), L22 (9H, s), 

1.77-1.81 (2H, m). 2,56 (br-t, J=7.3H2). 

3.33 (2H, br-t, J=7.6H2), 4.67 (2H, s), 

6.82 (2H. s), 7.13aH, s). 7.40 (IH, s), 

7.45 (IH, br-t, ;=7.SHz), 7.60 (IH, br-s), 

7.73 (2H, di, J=6,4, 2.OH2), 

7.76 (IH. br-d, J=9.3Hz), 

7,90 (2H, di, J=6.4, 2.OH2), 7.98 (IH, br-s). 

9.51 (IH, br-s), 9.54 (IH, br-s) 


u 


3-[2-(4-terc-butyi-2-thiazolyi)cthyi]- 

5'.[3_(4-chlorophciiylsulfonyl> 

propyll-2'-hydroxyben2anilidc 


MS;nv7: 597 (M*) 

NMR 5=(DMSCMi), K26 (9H, s). 

1.76-1.33 (2H, m), 2.57 (2H. br-t. 7.3Hz), 

2.96-3.35 (4H, m), 3.12 (2H, br-t, J=7.3H2). 

6.82 (2H, s). 7.05 (IH, s), 7.40-7.49 (3H, m), 

7.73 (2H, br-d. J=S.SHz), 

7.77 (iH, br-d, J=8.SHz). 7.S8-7.91 (3H, m), 

9.4S (IH, br-s). 9.55 (IH, br-s) 
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Table 5 



5 


Ref. No. 


Compound name 


Physicochemicai property 






5 -[3-(4-chlorophcnylsulfonyl)- 


• MS:ni>Z 625 (MO 






propyl j- J- ((4-cycionexy 1-2- 


NMR 5=<DMS0-ds), 1.17-1.25 (2H, m), 






thiazolyl)methoxy]-2'-hydroxy- 


1.31-1.46 (4H, m), 1.66-1.69 (IH, m\ 


10 


12 


benzanilide 


1.74-LS3 (4H. m). 1.S7-L99 (2H, m), 






2.67 (2H, br-t. J=7-3H2X 2.68-2.73 (IH, m), 
3,30-3.35 (2H. m). 5.48 (2H, s)» 6.82 (2H, s). 
7.2S-7.30 (IH, m), 7.45-7.49 (2H, m). 
7.59 (IH, \kA, J=7.3H2), 7.66 (IH. br-s), 


15 






7,73 (2H. J=8.6, 2.4H2), 

7.90 (2H, dj, J=8.6, 2.4H2), 9.51 (IH, br-s), 

9.54 (IH, s) 






5'-[3-(4-chlorophcnylsulfonyl)- 


MS;m/Z 611 (M^ 


20 




propyl]-3-[(4-cyciopcntyl-2- 


NMR 5=:(DMS(>dsX 1.60-1.74 (6H, m). 




thiazolyl)ineihoxy]-2'-hydroxy- 


1.76-1.83 (2H, m), 1.96-2.05 (2H. m), 




13 


bcnzanilide 


2.57 (2H, br-t, J=7.3Hz), 3:15-3.21 (IH, m), 






3.31-3.35 (2H, m), 5.48 (2H, s), 6.83 (2H, s), 
7.29 (IH, d, 1=7.9, 2,4Hz), 732 (IH, s), 


25 






7.44 (IH, br-s), 7,47 (IH, t, J=7,9H2), 
7,59 (IH, br-d, J=7.9HzX 7.66 (IH, br-s), 
7.73 (2H, dl, J=:9,2, 2.4H2), 
7.90 (2H, d3, J=9.2, 2.4Hz). 
9.51 (IH, s), 9J3 (IH, s) 


30 




5'-{3-(4-chJorophenylsulfonyl)- 

propyi]-3-((4-cyciobutyl-2- 

thiazolyi)mcthoxy]-2'- 


MS:in/Z 597 (M") 

NMR 5=(DMSadJ, 1.75-1.89 (3H, m), 
1.92-2,02 (IH, m), 2.18-2,30 (4H, m), 




14 


hydroxybcnzanilide 


2.56 (2H. t, J=7.3Hz), 3.28-3,34 (2H, m), 


35 




3,60-3.67 (IH, m). 5.50 (2H, s), 6.82 (2H, s). 






7.29 (IH. di. J=8.5, 2,4H2), 7.35 (IH, s), 

7.44 (IH, br-d, J=9.2H2), 

7.47 (IH, t, J=7.9H2), 

7.58 (IH, br-d, J=7.9H2), 7.66 (IH, br-s). 


40 






7.73 (2H, d, J=8.6Hz), 7.90 (2H, d, J=8.6Hz), 






9.51 (IH. br-s), 9.53 (IH, br-s) 






3-[ l-(4-tcrt-butyl-2-thia2oiyl)- 


MS;myZ 613 (M^ 






cihoxy]-5'-[3-(4-chlorophcnyl- 


NMR HCDCy, 1.33 (9H, s). 




15 


sulfonyi)propyl]-2*'hydroxyben2- 


1.80 (3H, d, J=6.4H2), 


45 


aniiide 


1.96-2,04 (2H. m), 2.62 (2H, t. J=7.4H2), 

3.01-3.04 (2H, m). 5,78 (IH, q. J=6,4H2). 

6-35-7.01 (3H, m), 7.18-7.22 (IH, m). 

7.38 (IH, t, J=8.0H2), 7.49-7,56 (4H, m), 

7.79 (2H, d J=8.8H2), 8.33 (IH, br-s) | 
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Tables 



Ref. No. 


Compound name 


Physicochemical property 


16 


3-[(4-tert-butyl-2-thia20lyl)methoxy]-5'-[3-(4-chlo- 
rophenylsuifonyl)propyl]-2'-hydroxy-5-{4-nitroben- 
zyloxycarbonylamino)ben2anilide 


MS:m/Z 7S3 (M^^) 

NMR 5=(DMSO-d6), 1-35 (9H, s), 2.00-2.06 (2H, m), 
2.65 (2H, t. J=7.3Hz) 3.02-3.06 (2H, m), 5.31 (2H, 
S), 5.39 {2H, s), 6.88 (1H, dd, J=8.3, 2.4H2), 6.95 
(IH. s), 6.95 (1H, br-d, J=S.3Hz), 7.00 {1H. br-s), 
7.05 (1H, br-s), 7.39 (IH, br-s), 7.41 {1H, br-s). 
7.52-7.58 (4H, m), 7.81 (2H. dd. J=6.8, 1 .9H2), 8.24 
(2H, d, J=8.8Hz), 8.36 (1H, br-s), 8.38 (1H. br-s) 


1 7 


5'-[3-(4-chlorophenylsuifonyl)prGpyl]-3-[2-(4- 
cyc!obutyl-2-thia2oly1)ethyl]-2'-hydroxybenzanilide 


MS:m/Z 595 (M*) 

NMR 6=(CDCl3), 1.88-1.92 (1H. m). 1.99-2.04 (3H. 
m). 2.18-2.25 (2H, m). 2.32-2.37 (2H. m). 2.63 {2H, 
br-t J=7.3Hz), 3.04 (2H, br-t, J=7.9H2), 3.17 (2H, 
br-t, J-7.3H2). 3.33 (2H, br-t, J«7.3Hz), 3.62-3.66 
(IH. m), 6.77 (1 H, s). 6.86 (1 H, br-d, J=8.6Hz), 6.94 
(IH, br-d, J=79Hz), 7.13 (IH, s), 742 (1H, br< 
J=7.3H2), 7.52 (2H, br-d, J=8.6Hz), 7.73 (1H, s), 
7.74 (IH, br-d, J=7.3Hz), 7.80 (2H, br-d, J=7.9Hz), 
8.36(1H,s), 8.78(1 H,s) 



Reference Example 18 

3-[2-(4-tert-Butyi-2-thia20lyl)ethyi]-5'-[3-(4-chlorophenyisulfonyl)propyl]-2'-hydroxybenzanilide (0.60 g. 1 0 mmol) 
was dissolved in DMF (6.0 ml), potassium carbonate (0.21 g, 1.5 mmol), a catalylicaliy effective amount of tetrabuty- 
lammonium bromide and bromoacetonitriie (0.080 ml, 1.2 mmol) were added to the solution in that order under ice- 
cooling, followed by 1 2 hours of stirring at room temperature. Ice-water was added to the reaction solution and the prod- 
uct formed was extracted with a benzene-ethyl acetate (1:1) mixed solution. The resulting organic layer was washed 
with 5% potassium carbonate aqueous solution and brine in that order, dried over anhydrous magnesium sulfate and 
then concentrated under reduced pressure. The resulting residue was purified by silica gel column chromatography 
(eluent = chloroform) and crystallized from acetonitrile. thereby obtaining 3-[2-(4-tert-butyl-2-thia2olyl)e1hyf].5H3-(4- 
chlorophenylsulfonyl)propyl]-2'-cyanomethoxybenzanilide (0.60 g, 0,94 mmol. 94%) as colorless crystals. 

Compounds of Reference Examples 19 to 21 were synthesized in the same manner as described in Reference 
Example 18. Names and physical property values of these compounds are shown in the following Tables 7 and 8. 



45 



50 



55 



35 



EP0 786 457 A1 



Table 7 



neT. iNO, 


Compound name 


Physicochemical property 


18 


3-[2-(4-tert-butyt-2-thiazolyl)ethy!]-5'-[3-(4-chlo- 

rophenylsulfonyl)propyl]-2*-cyanomethoxyben- 

zanilide 


MS:m/Z 636 (M*) 

NMR 6: (CDCI3), 1.33 {9H, s), 2,01-2.09 (2H. m), 
2.72 (2H, t, J=:7.3Hz), 3.07-3.11 (2H. m), 3.20 (2H, 
br-t, J=6.8Hz), 3.34 (2H, dd, J=8.8, 6.8Hz), 4.88 
(2H, s), 6.72 (1 H. s), 6.89 (1 H, dd, J=8.8, 1 .9Hz), 
6.93 (1H, d, J=8,3Hz), 7.41 (2H. d. J=4.4Hz), 7.53 
(2H, d, J=8.3Hz), 7.68 (1H, m). 7.75 (IH, br-s), 
782 (2H, dd, J=:5.8, 1.9Hz), 8.27 (1H, br-s). 8,33 
(1H. br-s) 


19 


3-[(4-tert-butyl-2-thiazo(yl)melhoxy]-5'-[3-(4-chlo- 

rophenyisulfonyl)propyl]-2'-cyanomethoxyben- 

zanilide 


MS:m/Z 638 (M-^) 

NMR 5: (CDCI3), 1 .36 {9H, s), 2.02-2.08 {2H. m). 
2.72 (2H, br-t J-7.3Hz), 3.07-3.11 (2H, m), 4.87 
(2H, s). 5.41 (2H. s). 6.88-6.94 (2H, m), 7.22 (1H, 
dt, J=6.8, 2.4Hz) 7.43-7.45 (2H, m), 7.53 (2H, dd, 
J=8.8, 1.9Hz), 7,55 (1 H, br-s), 7.83 {2H, dd. J=8.8, 
1.9Hz), 8.28 (1H, br-s). 8.31 (1H, br-s) 


20 


3-[(4-tert-butyi-2-thiazolyl)methylthio]-5*-[3-(4- 
chlorophenylsulfonyl)propy)]-2'-cyanomethoxy- 
benzanilide 


MS:m/2 654 (M"^) 

NMR 6: (CDCI3), 1 .29 (9H, br-s). 2.01-2.09 (2H. m), 
2.72 (1 H. t J=7.3Hz), 3.09 (2H. t, 7.8Hz). 4.48 (2H. 
s), 4,87 (2H, s). 6,80 (1H, s). 6.91-6.95 (2H. m), 
740 (1 H, t. J=7.8Hz), 7.53-7.57 (3H. m), 7.66 (1 H. 
d, J=7.8Hz), 783 {2H, d. J=8.8Hz), 7.89 (1H, s), 
8.24 (1H, s), 8.30 (1H, s) 



Table 8 



Ref. No. 


Compound name 


Physicochemical property 


21 


3-[2-(4-cyclobutyl-2-thiazolyl)ethyl]-5'-[3-(4-chlo- 

rophenylsulfonyl)propyl]-2'-cyanomethoxybenzani- 

iide 


MS;m/2 634 (M+) 

NMR 5: (CDCI3), 1 .89-1 .93 (1 H. m), 1 .99-2.90 (3H. 
m), 2.19-2.27 {2H, m), 2.33-2.38 (2H, m), 2.72 (2H. 
t. J=7.3Hz), 3.09 (2H, br-t. J»7.3Hz). 3.20 (2H, br-t. 
J=7.9Hz), 3.34 {2H, br-t. J=:7.9Hz), 3.63-3.66 (1H, 
m), 6.76 (1H, s), 6.89-6,94 (3H. m), 7.42-7.45 (2H, 
m), 7.54 (2H, d, J=8.0Hz), 7.63-769 (1H, m), 7.75 
(1H, S), 783 (2H. d, J=8.6Hz), 8.27 (1H, s), 8.33 
(1H,s) 



Reference Example 22 

N-(2-Hydroxyethyl)phthaltmide (970 mg, 5.1 mmoi) and triphenyiphosphine (1.3 g. 5.1 mmol) were added in that 
order to a solution of 4-[3-{4-chlorophenylsutfonyl)propyl]-2-nitrophenol (1 .5 g, 4.2 mmol) In anhydrous tetrahydrofuran 
(30 ml) under ice-cooiing, and diethyl azodicarboxyiate (800 ^il, 5.1 mmol) was added dropwise to the mixture. The 
reaction solution was stirred overnight under ice-cooling and then concentrated. The resulting residue was purified by 
silica gel column chromatography (eluent = chloroform: ethyl acetate = 20:1) and crystallized using chloroform-ether, 
thereby obtaining N-{2-[4-{3-(4-chlorophenyisulfonyl)propyl]-2-nitrophenoxy]ethyl]phthalimide (2.1 g, 4.1 mmol, 96%) as 
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white crystals. 

Mass spectrometry data (m/z): 529 (M"*") 

Nuclear magnetic resonance spectrum {CDCI3, TMS internal standard) 

5 

5: 1.99-2.06 {2H, m), 2.71 (2H, br-t, J=7.6Hz), 3,04 (2H, br-t, J=7.6H2), 4.15 (2H, t, J=6.1Hz), 4.37 (2H, t, 
J=6,1Hz). 7,02 (1H, d, J=:8.5Hz), 7.29 {1H, d, J=8,6H2), 7.54 {1H, s), 7.54 (2H. d, J=8.5Hz), 7.12-1.15 [2H, 
m), 7.81 (2H, d, J=8.5H2). 7.86-7.90 {2H, m) 

10 Reference Example 23 

4 N Hydrochloric acid/dioxane (1.2 ml) and 10% Pd-C were added in that order to a mixture of 2-[4-{3-{4-chloroph- 
enylsuifony!)propyl]-2-nitrophenoxy]ethylphthalimide (2.1 g, 3.9 mmol), ethanol (20 ml) and dioxane (20 ml), and the 
resulting mixture was stirred at room temperature in an atmosphere of hydrogen. After 4 hours of the stirring, the reac- 
15 tion soiution was filtered through celite, the resulting filtrate was concentrated, and then the resulting residue was crys- 
tallized from chloroform-ethanol to give N-[2-[2-amino-4-[3-(4-chloroph6nylsulfonyl)propyl]phenoxy]ethyl]phthalimid6 
hydrochloride (1 .4 g, 2.6 mmol, 66%) as white crystals. 

Mass spectrometry data (m/z): 499 (M'^) 
20 Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

5: 1.98-2.05 (2Km), 2.61-2.73 (2H, m), 3.03 (2H. t, J=78Hz), 4.15-4.17 (2H, m), 4.23-4,24 (2H, m), 6.74-6.82 
(2H. m). 7.50 (IH. d, J=8.3Hz), 7.53-7.55 (1H, m), 7.71-7,75 (2K m), 7.82 (2H, d, J=8.3H2), 7.34-7.89 (2H, 
m) 

25 

The following compound was synthesized in the same manner as described in Reference Example 2. 
Reference Example 24 

30 N-[2-[2-[3-[(4-tert-butyl-2-th!azolyi)methoxy]benzoyiamino]-4-[3-(4-chlorophenylsulfonyl)propyi]phe- 
noxy]ethyl]phthalinriide 

Mass spectrometry data (m/z): 772 (M"*") 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

35 

6: 1.35 (9K s), 1.98-2.03 (2H. m), 2.65 (2H, t, J-7.3Hz), 3.03-3.07 (2H, m), 4.19-4.24 (4H, m), 5.50 (2H, s), 
6.73-6.79 (2H, m). 6.93 (IH, s). 7.49-7.54 (3H, m), 7.63-7.71 (7H, m), 7.80 (2H, d, J=8.8Hz), 8.27 (IH. s), 
8.58 (1K s) 

40 Reference Example 25 

(1) With cooling at -SC'C or below, thionyl chloride (75 ml) was added dropwiseto methanol (150 ml). At -30°C, 3- 
(4-hydroxy-3-nitrophenyl)propion(c acid (26.20 g, 0,12 mol) was added to this solution. The reaction solution was 
stirred at room temperature for 1 hour and then at 40 to 50*^0 for 3 hours. The reaction solution was concentrated 

45 under reduced pressure. Then, a procedure of adding toluene (100 ml) to the residue and concentrating the mixture 
under reduced pressure was repeated twice. Thereafter, the resulting residue was crystallized from ether-hexane 
to give methyl 3-(4-hydroxy-3-nitrophenyi)propionate (26.20 g, 94%). 

(2) Methyl 3-(4-hydroxy-3-nitrophenyl)propionate (26.10 g. 0.12 mol) was dissolved in dichloromethane (260 ml), 
and diisopropylethylamine (24.23 ml, 0.14 mol) was added under ice-cooling. Then, chloromethyl methyl ether 

50 (9.68 ml, 0. 1 3 mol) was added dropwise to the reaction solution at the same temperature. The reaction soiution was 
subjected to 4 hours of reaction at room temperature. Then, water (200 ml) was added and the mixture was stirred 
vigorously. The organic layer was separated, washed with 5% potassium carbonate aqueous solution and brine in 
that order, dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure, thereby 
obtaining an oily material (31 .20 g). This compound was used in the following reaction without purification, 

55 Spending 1 hour, methanol (89. 1 4 ml) was added dropwise to a mixed soiution of the just obtained oily material 

(30.00 g, 0.11 mol), sodium borohydride (8.43 g, 0.22 mol) and tetrahydrofuran (446 ml) with keeping the temper- 
ature at 50 to 60"C. The reaction solution was stirred at the same temperature for 30 minutes and then concen- 
trated under reduced pressure, ice-water was added to the resulting residue and the product formed was extracted 
three times with chloroform. The organic layer was washed with 5% potassium carbonate aqueous solution and 
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brine in that order, dried over anhydrous magnesiunn sulfate, and then concentrated urxier reduced pressure, 
thereby obtaining 3-(4-methoxymethoxy«3-nitrophenyi)propanol (26,00 g, 97%) as an oily material. 
(3) 3-(4-Methoxymethoxy-3-nitrophenyi)propanol (26.8 g, 0.11 mol) was dissolved in dichloromethane (270 ml), 
and triethylannine (18.58 ml, 0.13 mol) was added to the solution with stirred under ice-cooling. Under ice-cooling 
and spending 2 hours, methanesulfonyi chloride (9,03 ml, 0,12 mol) which had been dissolved in dichloromethane 
(27 ml) was added dropwise to this solution. The reaction solution was stirred at room temperature for 30 minutes 
and ice and 10% citric acid aqueous solution were added. Thereafter, the organic layer was separated, washed 
with saturated sodium bicartonate aqueous solution and brine in that order, dried over anhydrous magnesium sul- 
fate, and then concentrated under reduced pressure to give 3-(4-methoxymethoxy-3-nitrophenyl)propyl=methylsul- 
fonate (35.10 g, 99%). 

Reference Example 26 



At •78°C, oxaiyi chloride (135 mg, 1.06 mmol) was added to a mixture of 4-[2-(2-benzothiazolyl)vinyl]benzoic acid 
(247 mg, 0.88 mmol), dimethylformamide (one drop) and dichloromethane (10 ml), and the resulting mixture was stirred 
at room temperature for 2 hours and then concentrated under reduced pressure. Under ice-cooling, the resulting com- 
pound was gradually added to a mixture of 2-amino-4-[3-(4-chlorophenylsulfonyl)propyi]phenol hydrochloride (320 mg, 
0.88 mmol), pyridine (3 ml) and dichloromethane (10 ml), and the resulting mixture was stirred at room temperature for 
1 2 hours. The reaction solution was concentrated under reduced pressure, water was added to the resulting residue, 
and the mixture was heated until reflux and then cooled. Then, the solid material formed was collected by filtration and 
dried under reduced pressure. Ethanoi (10 ml) was added to the resulting solid material, and the mixture was heated 
until reflux and then cooled. The crystals formed were collected by filtration and dried under reduced pressure to give 
4-[2-(2-benzothia2olyl)vinyl]-5'-{3-(4-chlorophenylsulfanyl)propyl]-2'-hydroxyben2anilide (335 mg, 0,57 mmol, 65%) as 
colorless crystals. 

The following compounds of Reference Examples 27 to 36 were synthesized in the same manner as described in 
Reference Example 26. Names and physical property values of these compounds are shown in the following Tables 9 

toll. 
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Reference Example 37 

A mixture of 4-terl-buty(-2-(hydroxymethyl)thiazole (441 mg. 2.57 mmoi), potassium-tert-butoxide (580 mg. 5.17 
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mmol), tricaprylmethylamminium chloride (100 mg) and methyl 6-chioropyridine-2-cartoxylate (660 mg 3 85 mmoll 
was stirred at 120»C for 2 hours. Water was added to the reaction solution and the product formed was extracted with 
ethyl acetate, The extract was washed with water and brine in that order, dried over anhydrous sodium sulfate and then 
concentrated under reduced pressure. The resulting residue was purified by silica gel column chromatography (eluent 
= hexane:ethyl acetate = 20:1 to 10:1) to give methyl 6-{4-tert.butyl-2-thiazolylmethoxy)pyrldine-2-carboxylate (198 mg 
0.S5 mmol, 25%). 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

5: 1.36 (9H, s), 3.96 (3H, s), 5.75 (2H, s), 6.89 (1H, s), 6.98-7.09 (1H, m), 7.71-7.78 (2H, m) 
Reference Example 38 

4-[3-(4-ChlorobenzenesLlfonyl)propyl]-2-aminophenol hydrochloride (2.0 g, 5.52 mmol) was suspended in dichlo- 
romethane (20 ml), and pyridine (1.79 ml, 22.08 mmol) and acetic anhydride (1 .00 ml, 13.80 mmol) were added in that 
order with stirring under ice-cooling. The reaction solution was stirred at room temperature for 12 hours and then ice 
and 5% sodium hydrogensulfate aqueous solution were added. The organic layer was separated and the water layer 
was further extracted with dichloromethane. The organic layers were combined, washed with 57o sodium hydrogensul- 
fate aqueous soluton, 5% potassium carbonate aqueous soluion and brine in that order, dried over anhydrous magne- 
sium sulfate, and then concentrated under reduced pressure. The resulting residue was dissolved in tetrahydrofuran 
(20 ml) and methanol (20 ml), 1 N sodium hydroxide aqueous solUion (6.62 ml) was added to the solution and the mix- 
ture was subjected to 2 hours of reaction at room temperature. The reaction solution was acidified by adding ice and 
5% sodium hydrogensulfate, and then the mixture was extracted with chloroform. The resulting organic layer was 
washed with brine, dned over anhydrous magnesium sulfate, and then concentrated under reduced pressure By crys- 
tallizing the resulting residue from chloroform-diethyl ether, 5-[3-(4-chloroben2enesulfonyl)prDpyn-2-hydroxv-aceta- 
nillde (1.69 g, 83%) was obtained as colorless crystals. yaroxy aceia 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1.67-2.14 (2H, m), 2.14 (3H, s), 2.48-2.64 (2H, m), 3.07-3.30 (2H, m), 6.60-6.90 (2H m) 7 40 (1H br-s) 
7.61 (2H, br-d, J=8.5Hz), 7.86 (2H, br-d, J=8.5Hz), 9.20-9,40 (1H, br), 9.30-9.60 (1H, br) ' 

Reference Example 39 

Dimethylformamide (1 0 ml) was added to a mixture of 5-[3-(4-chloroben2enesulfonyl)propyl]-2.hydroxy-acetanilide 
(1.00 g, 2.72 mmol) and N-chlorosuccinimide (0.44 g, 3.26 mmol), and the solution was subjected to the reaction at 
50'C for 1 hour and then at 80°C for 2 hours. Ice and water were added to the reaction solution and the mixture was 
extracted with ethyl acetate. The resulting organic layer was washed with water and brine in that order dried over anhy- 
drous magnesium sulfate, and then concentrated under reduced pressure. 2-Propanol (10 ml) and 3 N hydrochloric 
acid (10 ml) were added to the resulting residue, and the solution was heated under reflux for 6 hours The reaction 
solution was cooled and then concentrated under reduced pressure. By crystallizing the resulting residue from ace- 
tonitrile, 6-chloro-4-[3-(4-chlorobenzenesulfonyl)propyl]-2-aminQphenol hydrochloride (0.47 g, 44%) was obtained as a 
white solid. 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

5: 1.60-1.90 (2H, m), 2.40-2.80 (2H, m), 3.15-3.50 (2H, m), 6.90-7.30 (2H, m), 7.72 (2H, br-d, J=8 8Hz) 7 91 
(2H, br-d, J=8.8Hz) 

Reference Example 40 

Dimethylformamide (25 ml) was added to a mixture of 5-[3-(4-chlorobenzenesulfonyl)propyl]-2-hydroxy-acetanilide 
(1.65 g, 4.49 mmol) and N-chlorosuccinimide (1.32 g, 9.88 mmol), and the solution was subjected to the reactfon at 
50°C for 1 hour and then at 80»C for 1 hour. Ice and water were added to the reaction solution and the mixture was 
extracted with ethyl acetate. The resulting organic layer was washed with water and brine in that order, dried over anhy- 
drous magnesium sulfate, and then concentrated under reduced pressure. The resulting residue was crystallized from 
chloroform to give a white solid (0.95 g). Then, 2-propanol (30 ml) and 3 N hydrochloric acid (30 ml) were added to the 
white solid (0.90 g), and the mixture prepared was heated under reflux for 3 hours. The reaction solution was cooled 
and then concentrated under reduced pressure. By crystallizing the resulting residue from acetonitrile, 4-[3-(4-chlo- 
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roben2enesulfonyi)propyl]-5,6-dichloro-2-aminophenoi hydrochloride (0.75 g, 38%) was obtained as a white solid. 
Nuclear magnetic resonance spectrum {DMSO<Js, TMS internal standard) 



6: 



Reference Example 41 

After a mixture of 2-bromocyclohexanone (865 mg, 4.9 mmol), methyl 3-(thiocarbamoylmetfioxy)benzoate (1 00 g 
4.4 mmol) and 1,4-d.oxane (10 ml) was stirred at room temperature for 5 hours and then at 80<-C for 12 hours it 
cooled and concenfrated under reduced pressure. Saturated sodium bicarbonate aqueous solution was addecJ to the 
resulting residue and the product formed was extracted with ethyl acetate. The extract was washed with wafer and brine 
in that order, dried over anhydrous sodium sulfate, and then concentrated under reduced pressure Thereafter the 
resulting residue was purified by silica gel column chromatography (eluent = hexane:ethyl acetate = 41) to give methyl 
3-(4,5,S,7-tetrahydrob6nzothiazol-2-ylmethoxy)benzoat6 (369 mg, 1.2 mmol, 27%). 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

^' lil'lfo Itu ""^ ^'^"^ ^-^^ ^-^^ s), 7.18-7.20 (IH, m). 7,36 (IH, t, J=8.0Hz) 

/.QD-7.68 (2rl, m) 

Reference Example 42 

(9 ?l'2l!ln ^r'n^' ■^■^-*^'^^';>yf °benzothiazoi-2-ylmethoxy)benzoate (361 mg, 1.2 mmol). tetrahydrofuran 
2 mO, methanol (2 ml) and 1 N sodium hydroxide (2 ml) was stirred at room temperature for 1 2 hours and then concen- 
trated under reduced pressure. The resulting residue was dissolved in water and the solution was adjusted to pH 3 by 
adding 1 0% citric acid aqueous solution. Thereafter, the solid substance formed was collected by filtration washed with 
water, and then dried under reduced pressure to give 3-(4,5,5,7-tetrahydrobenzothiazol-2-ylmethoxy)ben2oic acid (257 
mg, 0.89 mmol, 75%). 

Nuclear magnetic resonance spectrum (DMSO-de. ™S internal standard) 

/oL'"^f.l^.^u^" ^f-^-^^ ^'^^ (2^- ^-29 {1H. d. J=8.0Hz), 7.44 (IH, t, J=8,0Hz). 7.53-7.58 

[ein, m), i3.0 (1 H, s) 

The following compounds of Reference Examples 43 to 50 were obtained in the same manner as described In Ref- 

erence Example 42. 

Reference Example 43 

6-(4-terl-Butyl-2-thiazolylmethoxy)pyridine-2-carboxylic acid 
Nuclear magnetic resonance spectrum (COCI3, TMS internal standard) 
5: 1.35 (9H. s), 5.68 (2H, s). 6.93 (1H. s), 7.08-7.18 (IH. m), 7.82-7.88 (2K m) 
Reference Example 44 

3-[(4-tert-Butyl-2-thiazolyl)methGxy]-5-chlorobenzoic acid 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 

6: 1.37 (9H, s), 5.42 (2H, s), 6.95 (1H, s). 7.29 (1H, br-t, J=2.0Hz), 7.64-7.74 (2H. m), 9.10-9.60 (1H, br) 
Reference Example 45 

5-[(4-tert-Butyl-2-thiazolyl)methoxy]-2-chlorobenzoic acid 



43 



EP 0 786 457 A1 

Mass spectrometry data (m/z): 326 [(M + H)+] 

Nuclear magnetic resonance spectrum {DMSOnde, TMS internal standard) 

6: 1.30 (9H. s), 5.45 (2H, s). 7.23 (1H, dd. J=8.S, 3.4H2). 7.31 (1H, s). 7.45-7.48 (2H, m), 13.43 (1H. s) 
Reference Example 46 

3-I(4-tert-Buty(-2-thia20lyl)methoxy]-4-methoxybenzoic acid 

10 Mass spectrometry data (m/z): 322 (M"") 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

^' 3)^12 64' OH^s^^ ^'"^^ ^'^^ J=8.3Hz). 7.29 (1H, s), 7.61 (1H. d, J=8.3H2), 7,62 (1H, 

15 

Reference Example 47 

3-[(4-tert-Butyl-2-thiazolyl)methoxy]-4-chiorobenzoic acid 

20 Mass spectrometry data (m/z): 326 [(M + H)^ 

Nuclear magnetic resonance spectrum (DMSO-dg- TMS internal standard) 

5: 1 .30 (9H, s). 5.59 (2H, s). 7.32 (1 H, s). 7.55-7.61 (2H. m), 7.81 (1H, d, J=1.5Hz), 13.18 (IH, s) 
25 Reference Example 48 

3-[(4-tert-Butyl-2-thiazoiyl)methcxy]-4-methylbenzoicacid 

Mass spectrometry data (m/z): 306 (M+) 
30 Nuclear magnetic resonance spectrum (DMSO-dg. TTVIS internal standard) 

^' S)^12 80 {?H^sf ^'"^^ ^'^^ ^'^^ ^'^^ ^' J=8.3Hz). 7.60 (1H, 

35 Reference Example 49 

3-[(4-tert-Butyf-2-thiazolyl}methoxy]-4-nitroben2oic acid 

Mass spectrometry data (m/z): 337 (M+) 
40 Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

^' IfU^W^^^^^ ^'^^ ^'^^ "^"^^ ^-^^ ^-8.3Hz), 8.00 (IH. s), 

45 Reference Example 50 

3-[(4-tert-Butyl-5-methyl-2-thia2olyi)methoxy]benzoic acid 



50 



55 



Mass spectrometry data (m/z): 306 [(M -i- H)T 

Nuclear magnetic resonance spectrum (DMSO-dg. TTVIS internal standard) 

5: 1.35 (9H, s). 2.47 (3H. s), 5.34 (2H, s), 7.28 (IH, br-d, J=8.3Hz), 7.43 (IH. t. J=8.3H2). 7.56 (1H br-d 
J=8.3Hz), 7.57(1 H, br-s), 13.0 (IH, s) v > . 

The following compounds of Reference Examples 51 to 58 were obtained in the same manner as described in Ref- 
erence Example 41 
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Reference Example 51 

Methyl 3-[(4-tert-butyl-2-thia2olyl)methoxy]-5-chlorobenzoate 
Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

5: 1.36 (9H. s), 3.91 (3H, s). 5.37 (2H, s). 6.93 {1H, s), 7.23 (1H, br-t, J=2.0H2), 7.56-7.67 (2H, m) 
Reference Example 52 

Methyl 5-[(4-tert-butyi-2-thia20lyi)methoxy]-2-chlcroben2oate 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

5: 1-35 (9H.S), 3.92 (3Ks), 5.35 (2H.S), 6.93 (IK s). 7.08 (1H.dd,J=S.3.2.9Hz)^ d J-8 8Hz) 7 51 

(1K d, J=2.9H2) \ - - /. ■ 

Reference Example 53 
20 Methyl 3-[(4-tert-butyl-2-thlazolyl)methoxy]-4-methoxybenzoate 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 



6: 



1.35 (9H, s). 3-86 (3H, s). 3.93 {3H, s). 5.44 (2K S). 6.91 (1H, d. J=8.3Hz). 7.71 (1 H, d, J=2.0Hz), 7.72 (1 H, 



2S br-d, J=8.3H2) 

Reference Example 54 

Methyl 3-[(4-tert-butyl-2-thia2olyj)methoxy]-4-chlorcbenzoate 

30 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1 .36 (9H, s). 3.90 {3H, s). 5.47 (2H, s), 6.94 (1 H, s), 7.45 (1 H, d, J=8.3Hz), 7.63 (1 H, dd, J=8 3 2 OHz) 7 77 
(IH, d, J=2.0Hz) ' ^' 

Reference Example 55 

Methyl 3-[(4-tert-butyf-2-thlazolyi)methoxy]-4-methylbenzoate 
Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

1,36 (9H. s). 2.35 (3H, s), 3.89 (3H, s). 5.40 (2H, s). 6.91 {1H, s), 7.22 (1H, d, J=7.3Hz), 7.60-7.62 (2H, m) 



35 



40 



5: 

Reference Example 56 

45 

Methyl 3-[(4-tert-butyl-2-thiazolyl)methoxy]-4-nitrobenzoate 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 

6: 1 35 (9H s)^3^95 {3H, s). 5.54 (2H. s). 6.96 (1 H. s). 7.74 (1 H. dd. J=8.3. 1 .5Hz). 7.86 (1H. d. J=8.3Hz). 7.99 
(1H, d, J=1,5Hz) 

Reference Example 57 

Methyl 3-[(4-ter1-butyl-5-methyl-2-thia2olyl)melhoxy]benzoate 
Nuclear magnetic resonance spectrum (CDCI3, TMS Internal standard) 

5: 1.38 (9H, s), 2,50 (3H, s), 3.91 (3H. s), 5.27 (2H, s), 7.23-7.45 (2H, m), 7.63-7.72 (2H, m) 
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Reference Example 58 

t 

Methyl 3-[2-(4-tert-butyl-2-thiazolyi)€thoxy]ben2oate hydrobromide 
5 Nuclear magnetic resonance spectrum (DMSO-ds, TMS internal standard) 

6; 1.28 (9H, s), 3.39-3.57 (2H, m). 4.40 {2H, t. J=6,3Hz). 7.18 (1H, s), 7.23-7.62 (4H, m) 
Reference Example 59 

10 

A mixture of methyl 3-[2-(4-tert-butyl-2-thiazolyl)ethoxy]benzoate hydrobromide (102 mg. 0.25 mmol), methanol (1 
ml) and 6 N hydrochloric acid (0.5 mi) was stirred at SO'^C for 2 hours, 6 N hydrochloric acid (1 ml) was added, and the 
mixture was and stirred at 1 1C^C for 2 hours. The reaction solution was cooled and concentrated under reduced pres- 
sure. The resulting solid materia] was collected by filtration and washed with acetonltrile and diethyl ether in that order 
15 to give 3-[2-(4-tert-butyl-2-thiazolyi}ethoxy]benzoic acid hydrochloride (69 mg, 0.20 mmol, 80%). 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

6; 1.30 (9Ks). 3.53 {2H,t,J=5.8Hz), 4.40 (2H.tJ=5.SHz), 7.21-7.25 {2H,m). 7.40-7.46 (2H m) 7 55(1H d 
20 J=8.0Hz) ' ^' V . > 

The following compounds of Reference Examples 60 to 73 were obtained in the same manner as described in Ref- 
erence Example 2, 

25 Reference Example 60 

5'-[3-(4-Chlorophenylsulfonyl)propyl]-2'-hydroxy-3-(6-methoxy-2-benzothiazolylmethoxy)benzanilide 
Nuclear magnetic resonance spectrum (DMSO-de, ™S internal standard) 

30 

6: 1 .76-1 .82 {2H, m), 2.56 (2H, t. J=7.3Hz), 3.31 -3.34 (2H, m), 3.83 (3H s). 5.64 (2H, s), 6.82 (2H, s) 7 13 (1 H 
d, J=8.5Hz), 7.32 (1 H, d, J=8.0Hz), 7.43 (1 H. s), 7.48 (1 H, t. J=8.0Hz), 7.60 (1 H, d, J=7.5Hz) 7 68-7 74 (4h' 
m), 7.88-7.92 (3H, m), 9.51 (1H, s), 9.53 (1H, s) 

35 Reference Example 61 

5'-[3-(4-Chlorophenylsulfonyl)propyl]-2'-hydroxy-3-(4,5,67-tetrahydro-2-benzothiazolyimethoxy)benzan 
Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

40 

6; 1.73-1.83 (6H, m). 2.56 (2H, t, J-7.5Hz), 2.63-2.78 (4H, m), 3.31-3.42 (2H. m), 5.42 (2H, s), 6.82 (2H s) 
7.23-7.32 (1H, m), 7.42^7.50 (2H. m), 7.54-7.63 (2H, m), 7.73 (2H, d. J=8.0Hz), 7,39 (2H d j'=8 OHz) 9 49 
(1H, s), 9.54(1 H,s) 

45 Reference Example 62 

3-[(4-tert-Butyl-2-thiazolyl)methoxy]-5-chloro-5'-[3-{4-chlorophenylsul1onyl)propyl]-2'-hydroxybenzanilide 
Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

50 

8: 1.30 (9H. s), 1.73-1.85 (2H, m), 2.56 (2H. br-t, J=7.6Hz), 3.30-3.36 (2H, m). 5.53 (2H, s), 6.83 (2H, s). 7.32 
(1H, br-s), 7.33 (1H, s). 7.44 (1H, br-s). 7.62 (2K br-s), 7.73 (2H, br<i. J=:8.8Hz), 7,89 (2H, br-d, J=8.8Hz) 
9,46(1H.br-s), 9.65 (1 H, br-s) 

55 Reference Example 63 

5-[(4-tert-Butyl-2-thiazolyl)methoxy]-2-chloro-5'-[3-(4.chiorophenyfsulfonyl)propyl]-2'-hydroxybenzanilide 
Mass spectrometry data (m/z): 633 [(M + H)^] 
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Nuclear magnetic resonance spectrum (CDCig, IMS internal standard) 

* 

5: 1.35 (9H, s), 1.99-2.04 (2H, m), 2.64 (2H, br-t. J=7.3Hz). 3.03-3.07 (2H. m). 5.35 (2H, s) 6.88 (1H br-d 
J=8.3H2), 6.94 (1H, br-s), 6.95 {IH, br-d, J=8.3H2). 7.09 (IH, br-d, J«8.8Hz). 7.10 (IN s) 7 37 (1H d' 
J=8.8H2), 7.50 (1H, br-s), 7.52 (IH. br^, J=8.8H2), 7.80 (2H, br-d, J=8.8Hz). 3.32 (1 H, br-s),'8.49 (1 H, s) ' 

Reference Example 64 

34(4-tGrt-Butyl-2-thja2olyl)methoxy]-5'-[3-(4-chlorophenylsul1onyl)propyO-2'-hydroxy-4-methoxy 
Mass spectrometry data (m/2); 629 (M"^) 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6; 1.33 (9H. s). 1.95-2.04 (2H, m), 2.62 (2H. br-t. J=7.3H2), 3,01-3.09 (2H. m). 3.96 (3H s) 5 46 (2H s) 6 85 
(IH, dd, J=8.3. 2. GHz). 6.88-6.98 (3H, m), 7.00 (1H, d. J=2.0Hz). 7.52 (2H. br-d J=8 SHz) 7 59 MH dd 
J=8.3, 2.0Hz), 7.65 (1H, d. J^^ZOHz), 7.79 (2H, br^i, J=8.3Hz), 8.26 (IH, s), 8.75 (1H, br-s) ' ' ' 

Reference Example 65 

3-[(4-tert-Butyl-2-thia20lyl)methoxy]-4-chloro-5'-[3-(4-chlorophenylsuffonyl)propyl]-2'-hydroxy^^ 

Mass spectrometry data (m/z): 633 [(M -hH)^ 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

8: 1.35 (9H. s), 1.98-2.01 (2H, m). 2.63 (2H, br-t. J=7.3Hz). 3.01-3.05 (2K m). 5.47 (2H. s) 6 87 (IH br-d 
J=8.3H2), 6.95 (IH, d. J=8.3H2). 6.96 (IH. s). 7.10 (IH, d, J=2.0Hz). 7.47 (IH. br-d, J=8 3Hz) 7 51 (IH d' 
J=8.3H2). 7.52 (2H. br<l. J=8.8Hz), 7.68 (IH, d, J=2.0H2). 7.79 (2H, br-d, J=8.8Hz), 8.34 (IH, s), 8.35 (IH,' 
s) 

Reference Example 66 

3-[(4-tert-Butyl-2-thia2olyl)methoxy]-5'-[3-(4-chlorophenytsultonyI)propyO-2'-hydroxy-4-methyiben2 
Mass spectrometry data (m/2): 613 (M+) 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1.36 (9H, s), 1,91-1.99 (2H, m). 2.35 (3H, s). 2.57 {2H, br-t, J=7.3Hz). 2.99-3.03 (2H. m). 5.35 (2H s) 6 82 
(1K dd. J=8.3. 2.0Hz). 6.91-6.94 (2H. m). 713 (IH, br-s). 7.25 (1H. br-d, J=8.3H2). 7 44 (in'br^i 
J=8.3H2), 7,47 (1 H, s). 7.49 (2H. br-d. J=8.3H2). 7.76 (2H, br-d, J=8.3H2), 8.49 (1 H. s), 8.87 (1 H. s) ' 

Reference Example 67 

3-[(4-tert-Butyl-2-thia2olyl)methoxy]-5'n'3-(4-chiorophenylsulfonyl)propyl]-2'-hydroxy-4-nitroben2anii^ 
Mass spectrometry data (m/2): 644 (M^^) 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1.32 (9H, s). 1.95-1,99 (2H, m), 2.60 (2H, br-t, J=:7.6H2). 3.03 (2H. m), 5.51 (2H. s) 6 85 (1H dd J=8 3 
2.OH2), 6.91 (IH, d, J=8.3H2). 6.99 (IH. s). 7.29 (IH. d. J=2.0H2), 7.52 (2H, br-d. J=8.3Hz), 7.58 (IH dd' 
J=8.3. 1.5H2). 7.78 (2H. br^, J=8.3H2). 7.84 (IH, s). 7.89 (IH. d, J=8.3Hz). 8.30 (IH, br-s). 8.67 (1H. s) ' 

Reference Example 68 

3-[(4-tert-Butyl-5-methyl-2-1hia2o(yl)methoxy]-5'-[3-(4-chlorophenylsuifonyl)propyl]-2'-hydroxyben2anilide 
Mass spectrometry data (m/z): 613 [(M + H)-*-] 

Nuclear magnetic resonance spectrum (DMSO-dg. TMS Internal standard) 

6: 1 .36 (9H, s), 1 .77-1 .31 (2H, m), 2.49 (3H, s), 2.56 [2H, br-t. J=7.3H2), 3.32-3.35 (2H, m). 5.37 (2H, s), 6.82 
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(2H. br-s), 7.27 (1H. dd. J=7.3, 2.0Hz). 7:42 (1H. br-s). 7.46 (1H, t. J=7.8H2), 7.57 (1H, d J=:7 SHz) 7 64 
(1H, br-s), 7.74 (2H, br-d, J=:8.8Hz). 7.89 (2H, br-d, J=8.8H2), 9.51 (1H, s). 9.53 (1H, s) 

Reference Example 69 

6-{4-tert-Butyl-2-thiazoIyimethoxy)-N-r5-[3-(4-chlorophenylsulfonyl)prcpyl]-2-hydroxyphenyl]p 
mide 

Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

6; 1.30 (9H. s). 2.01-2.08 (2K m). 2.57 (2H, t, J=7.2H2). 3.04-3.09 (2H, m), 5.76 (2H, s), 6.88-6 98 (3H m) 
7.04 (IK s). 7.12{1Kd, J=8.0Hz). 7.52 (2H, d. J=8.4Hz), 7.80-7.88 (3H. m).7.94riH d J=7 2H2) 9 06 
(1H.br), 9.91 (IK s) ' ' ' 

Reference Example 70 

342-(4-tert-Butyl-2-thia2olyi)ethoxy]-5'-[3K4-chlorophenylsulfonyl)propyl)-2'^hydroxybenzaniii^ 
Nuclear magnetic resonance spectrum (DMSO-dg. TMS internal standard) 

6: 1.28 (9H. s), 1.70-1.83 (2H, m), 2.56 (2H. t, J=7.3Hz), 3.31-3.35 (2H. m), 3.44 (2H, t, J=5 9Hz) 4 41 (2H t 
J=5.9Hz), 6.82 (2H. s), 7.12 (1H, s). 7.18 (1H, d. J=8.0Hz). 7.42-7.46 (2H, m), 7.53-7.55 (2H m) 7 73 f2H 
d,J=8.8Hz), 7.90 (2Kd,J=8.SHz). 9.51 (IK s), 9.52 (1Ks) v , ■ ^ , 

Reference Example 71 

3-(4-tert-Butyl-2-thiazolylmethoxy)-2'-hydroxy-5'-(3-phenylsulfonylpropyl)benzanilide 
Nuclear magnetic resonance spectrum (DMSO-dg, internal standard) 

5: 1 .31 (9H, s), 1 .75-1 .83 (2H, m), 2.56 (2H, t, J=7.2Hz), 3.27-3.32 (2H, m), 5.50 (2H, s) 6 82 (2H s) 7 ^8- 
7.32 (2H, m), 7.42 (1H, s). 7.47 (1H, t, J=8.4Hz), 7.59 (1H, d, J=7.6Hz). 7.64-7.67 (3H m) 7 45 (1H t 
J=6.8Hz), 7,89 (2H, d, J=8.0Hz). 9.52 (2K br) 

Reference Example 72 

3-[(4-tert-Butyl-2-thiazolyl)methoxy]-5H3-(4-chlorophenylsulfonyi)propyl]-3\4'-dichloro-2^hyd 
Nuclear magnetic resonance spectrum (DMSO-dg, ™s internal standard) 

5: 1.31 (9H, s), 1.76-1,86 (2H, m), 2.72-2.77 (2H, m), 3.39^3.44 (2H, m). 5.50 (2K s), 7.32-7 33 (2H m) 7 38 
(IK s). 7.49 (1H. br-t J=7.8Hz), 7.63 (1H, br-d. J=7.8H2), 7.71-7.74 (3H, m), 7.91 (2H, d J=:8 8Hz)' 9 97 
(1H, br-s), 10.08 (1H, br-s) 

Reference Example 73 

3-[(4-tert-Butyi-2-thia2Qlyl)methoxy)-3'-chloro-5'-[3-(4-chlorophenylsulfonyl)propyi]-2'-hydroxybe 
Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

fi: 1.31 (9H. s), 1.76-1.85 (2K m). 2.55-2.60 (2H, m), 3.31-3.35 (2H, m), 5.50 (2H, s). 7.70 (1H br-s) 7 24 (1H 

br-s), 7.32-7.34(2H,m),7,49(1Kbr-t,J=7.8Hz), 7.62 (1H,br-d,J=7,8Hz),7.70-7.74(1H m) 7 73 (2H d 
J=8.8H2), 7.90 (2K d. J=8.8Hz). 9.58 (1H. br-s), 9.96 (1K br-s) 

Reference Example 74 

5^[3-(4-Chlorobenzenesulfonyl)propyl]-2"-hydroxy-3-[(4-tert^3utyl-2-thiazolyl)methoxy]benz (1 60 g 2 67 

mmol) was dissolved in dimethylformamide (16 ml), potassium carbonate (0.55 g, 4.00 mmol). a catalytically effective 
amount of tetrabutyiammontum bromide and bromoacetonitrile (0.22 ml, 3.20 mmol) were added in that order under ice- 
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cooling, followed by overnight stirring at room temperature. Ice-water was added to the reaction solution and the mixture 
was extracted twice with benzene-ethyl acetate (1 The resulting organic layer was washed with 5% potassium car- 
bonate aqueous solution and brine in that order, dried over anhydrous magnesium sulfate, and then concentrated under 
reduced pressure. By crystallizing the resulting residue from acetonitrile, 3-[{4-tert-butyl-2-thiazolyl)methoxy]-5'-[3-(4- 
chlorophenylsulfony()propyl]-2'-cyanomethoxybenzanilide was obtained as colorless crystals (1.34 g, 79%). 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

5: 1 .36 (9H, s), 2.02-2.08 (2H, m), 2.72 (2H, br-t, J=7.3Hz). 3.07-3. 1 1 (2H. m), 4.87 (2H, s), 5.41 (2H. s), 6,88- 

6.94 {3H, m), 7.22 (2H, dt, J=6.8, 2.4Hz), 7.43-7.45 (2H, m), 7,53 (2H, dd, J=8,8, 1.9Hz). 7.55 OH br-s) 
7.83 (2H, dd, J=8.8, 1 .9Hz), 8.28 (1 H, br-s), 8.31 (1 H, br-s) 

The following compounds of Reference Examples 75 and 76 were obtained in the same manner as described in 
Reference Example 74. 

Reference Example 75 

3-[(4-tert-Butyl-2-thiazolyf)methoxy]-2'-{cyanomethoxy)-5'-[3-(4-phenyisulfonyf)propyl]benzanilide 

Mass spectrometry data (m/z): 604 [(M -1- H)^] 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1.36 (9H, s), 2.02-2.10 {2H, m), 2.71 {2H, t J=7.3Hz), 3.07-.12 (2H, m), 4.67 (2H, s), 5.41 (2H. s), 6.88-6.94 
(3H, m), 7.20-7.23 (1 H, m), 7.41-7.45 {2H, m), 7.54-759 {3H, m), 7.62-7.67 (1 H. m), 7.90 (2H, d, J=8 OHz) 
8.27 (1H. s), 8.32 (IH.s) 

Reference Example 76 

5'-[3-{4-Chlorophenylsulfonyl)propyf]-2'-(cyanomethoxy)-3-[(4-cyclobutyl-2-thiazolyl)methoxy]benzaniiide 

Mass spectrometry data (m/z): 636 [(M + H)^ 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

5: 1.89-1.95 (1H, m). 2.00-2.09 (3H, m), 2.23-2.31 (2H, m), 2.34-2.41 (2H, m). 2.70-2,73 (2H. m). 2.88-3.10 
(2H, m), 3.65-3.72 (1K m), 4.87 (2H, s). 5.41 (2H, s), 6.89 (1H, dd, J=8.6. 1.8Hz), 6.93 (1H, d, J=8.6Hz), 

6.95 (1H, s), 7.21 (1H, dd, J=7.3Hz, 1.8Hz), 7.43 (1H, t, J:=7.3Hz), 746 (1H, br-d, J=:7.3Hz), 7.53 (2H, d[ 
J=8.3Hz), 7.54 (1H, s), 7.83 (2H, d, J=8.3Hz), 8.28 (1H, s), 8.32 (1H, d. J=1.8Hz) 

Reference Example 77 

Methyl 3-hydroxybenzoate (10.00 g, 65,72 mmol) was dissolved in dimethylformamide (100 ml). With stirring the 
solution under ice-cooling, potassium carbonate (13.53 g, 98.58 mmol) and chloroacetonitriie (4.99 ml. 78.36 mmol) 
were added in that order, and the mixture was stirred at room temperature for 12 hours. The reaction solution was 
poured into ice-water and the crystals precipitated were collected by filtration. The resulting crystals were dissolved in 
chloroform, and the solution was washed with 5% potassium carbonate aqueous solution, 1 0% citric acid aqueous solu- 
tion and brine in that order, dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure. 
By crystallizing the resulting residue from diethyl etherhexane, methyl 3-cyanomethoxybenzoate (811.80 g. 94%) was 
obtained. 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 3.93 (3H, s), 4.82 (2H, s), 7.11-7.25 (1H, m), 7.43 (1H, br-t, J=7.5Hz), 761-7.66 (1H, mj, 779 (IH. dt, J=7.5, 
1.3Hz) 

Reference Example 78 

4 N Hydrogen chloride-ethyl acetate solution (50 ml) and dithiophosphate=0,0-diethyl (4.47 ml, 26.67 mmol) were 
added in that order to methyl 3-cyanomethoxybenzoate (5.00 g, 26.15 mmol), and the resulting solution was stirred at 
room temperature for 12 hours. Crystals precipitated in the reaction solution were collected by filtration and washed with 
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diethyl ether to give methyl S-thiocarbamoyimethoxybenzoate (4.60 g, 78%), 
t 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

5 6: 3.86 (3H, s), 4.83 {2H, s), 7.27 (1H, dd, J=7.9, 2.4H2). 7.46 (1H, br-t, J=7.9Hz), 7.54 (IH, br-s), 7.59 (1H, 

br-d, J=7.9Hz), 9.43 (1H, br-s), 10.01 (1H, br-s) 

The following compound of Reference Example 79 was obtained in the same manner as described in Reference 
Example 78. 

10 

Reference Example 79 

Methyl 3-{2-thiocarbamoylethoxy)benzoate 
15 Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

6: 2.92 (2H, t, J=6.2Hz), 3.85 (3H, s), 4.39 (2H, t, J=6.2H2), 7.14-7.60 (4H, m), 9.20-9.70 (2H, br) 
Reference Example 80 

20 

Cyclopentykmethyl ketone (0,20 g, 1 .78 mmol) was dissolved in methanol (5 ml). With stirring the solution under 
ice-cooling, a catalytically effective amount of 33% hydrogen bromide-acetic acid was added and then bromine (0,34 g, 
2.14 mmol) was added dropwise. Potassium carbonate (0.15 g, 1 .07 mmol) was added to the reaction solution, and the 
mixture was stirred at room temperature for 10 minutes. Then, methyl S-thiocarbamoylmethoxybenzoate (0.40 g, 1.78 

25 mmol) was added to the reaction solution and the mixture was heated under reflux for 1 hour. After cooling, the reaction 
solution was concentrated under reduced pressure, ice- water and 5% potassium carbonate aqueous solution were 
added to the resulting residue, and then the product formed was extracted with chloroform. The organic layer was 
washed with 5% potassium carbonate aqueous solution, 1 0% citric acid aqueous solution and brine in that order, dried 
over anhydrous magnesium sulfate, and then concentrated under reduced pressure, Tetrahydrofuran (5 ml), methanol 

30 (5 mi) and 1 N sodium hydroxide aqueous solution (2 ml) were added to the resulting residue, and the mixture was 
stirred at room temperature for 12 hours. The reaction solution was concentrated under reduced pressure, 10% citric 
acid aqueous solution was added to the resulting residue, and then the product formed was extracted with chloroform. 
The organic layer was washed with brine, dned over anhydrous magnesium sulfate, and then concentrated under 
reduced pressure. By crystallizing the resulting residue from diethyl etherhexane, 3-(4-cyclopentyi-2-thiazolyl)methoxy- 

35 benzoic acid (0.1 5 g, 28%) was obtained. 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1.66-1.81 (6H, m), 2.06-2.1 6 (2H, m), 3.22-3.31 (1H, m). 5.43 (2H, s), 6.93 (1H, s), 7.23-7.26 (1H. m). 7.40 
40 (1H, br-t, J=8,3Hz), 7,75-7.78 (2H, m), 8.5-9.5 (1H, br) 

The following compounds of Reference Examples 81 to 85 were obtained in the same manner as described in Ref- 
erence Example 80. 

45 Reference Example 81 

3-(4-Cydohexyt-2-thiazolyl)methoxybenzoic acid 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

50 

5: 1.20-1.31 (1H, m). 1.37-1 .49 (4H, m). 1.72-1.76 (1H, m), 1.8M.87 (2H, m). 2.05-2.12 (2H, m). 2.78-2.84 
(1H, m), 5.43 (2K s), 6.90 (1H, s), 7.23-7.26 (IH, m), 7.38-7.41 (1H, m), 7.75-7.80 (2H, m), 10.5-11.2 (1H, 
br) 

55 Reference Example 82 

3-{4-Cyclobutyl-2-thiazolyi)methoxybenzoic acid 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 
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6: 1.8-2.2 {6H, m), 3.54-3,91 (1H. m), 5.43 (2H, s). 6.94 (1H, d, J=0.8H2), 7.16-7.42 (2H, m), 7.70-7.84 (2H 



Reference Example 33 
5 3-{4-Phenyi-2-thiazolyl)methoxybenzoic acid 

Nuclear magnetic resonance spectrum (CDCi3, IMS internal standard) 
6; 5.49 (2H, S), 7,20-7.57 (6H, m), 7.72-7.97 (4H. m] 

10 

Reference Example 84 

3-{4-Cyclopropy!-2-thiazolyi)methoxybenzoic acid 
/5 Nuclear magnetic resonance spectrum (CDCI3, IMS internal standard) 

6: 0.87-1.02 (4H,m). 1.95-2,26 (1H,m), 5.38 (2H,s), 6.86 (1H, 3), 7.16-7.49 (2Km), 7.72-7.81 (2H m) 8 8- 
9.3 (1H, br) ^ . • 

20 Reference Example 85 

3-(4-tert-Butyi"2-thiazolyi)methoxybenzoic add 

Nuclear magnetic resonance spectrum {CDCI3, IMS internal standard) 

25 

6: 1.03 {9H. s), 5.46 (2H. s). 7.30 (1H, s). 7.31-734 (1H, m). 7.44 (1H. br-t. J=8.3Hz), 7.57-7.59 (2H, m), 13.01 
(IH, br-s) 

Reference Example 86 

30 

3-[2-(4-tert-Butyl-2-thia2olyl)vjnyI]benzoic acid (1,20 g, 4.18 mmol) was dissolved in tetrahydrofuran (24 ml) 10% 
palladium-carbon powder (0.2 g) was added to the solution, and the mixture was stirred at room temperature for 3 hours 
in an atmosphere of hydrogen. The reaction solution was filtered and the resulting filtrate was concentrated under 
reduced pressure. By crystallizing the resulting residue from diethyl ether-hexane, 3-[2-(4-tert-butylthia2olynethv11ben- 
35 20icacid(1.12g, 93%) was obtained. 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

5; 1.34 (9H, s), 3.05-3.48 (4H, m), 6.74 (IH, s), 7.32-7.40 (2H, m), 7.85-3.01 (2H, m) 

The following compound of Reference Example 87 was obtained in the same manner as described in Reference 
Example 86. 

Reference Example 87 

45 

3-[2-(4-Cyciobutyl-2-thia2olyl)ethyt]benzoic acid 

Nuclear magnetic resonance spectrum (CDCIg, TMS internal standard) 

50 6: 1.85-1.94 (IH, m). 1.98-2.08 (IH. m). 2.18-2.27 (2H. m), 2.33-2.41 (2H. m), 3.16 (2H. t J=8.5Hz). 3.36 (2H. 
t, J=8.5Hz), 3.67-3.75 (IH. m), 6.78 (IH. s), 7.34-7.39 (2H, m). 7.95-7.97 (1H, m). 8.03 (IH. br-s) 

Reference Example 88 

55 Methyl 3-mercaptobenzoate (0.50 g, 2.97 mmol) and 2-bromomethyi-4-tert-butyithiazole (0.50 g. 3.27 mmol) were 
dissolved in 2-butanone (10 ml), Potassium carlDonate (0.41 g, 4.46 mmol) was added to the solution with stining under 
ice-cooling, and the mixture was then stirred at room temperature for 12 hours, ice and 5% potassium carbonate aque- 
ous solution were added and the product formed was extracted with chloroform. The organic layer was washed with 5% 
potassium carbonate aqueous solution, 10% citric acid aqueous solution and brine in that order, dried over anhydrous 
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magnesium sulfate, and then concentrated under reduced pressure. Tetrahydrofuran (10 mi), methanol (5 ml) and 1 N 
sodium hydroxide aqueous solution (4.46 mi) were added to the resulting residue and the mixture was stirred at room 
temperature for 7 hours. The reaction solution was concentrated under reduced pressure. 10% citric acid aqueous solu- 
tion was added to the resulting residue, and then the product formed was extracted with chloroform. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure. By 
crystallizing the resulting residue from chloroform-diethyl ether, 3-(4-tert-butyl-2-thiazoiyt)methyithiobenzoic acid (0.81 
g, 83%) was obtained. 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

8: 1.29 (9K s), 5.41 (2H. s), 6.80 (1H, s), 7.33 (1H, br-t. J=7.8H2), 7.56 (1H, dt, J=7.S, 1.6Hz) 7 93 (1H dt 
J=:7.3, 1.6Hz), 8.14 (IK br-t,J=1.6H2) 

Example 1 

5'-[3-(4-Chlorophenylsulfonyl)propyl]-2'-hydroxy-3-[2-(4-phenyl-2-thiazolyl)vinyl]b6nzanilide (0.60 g, 0.98 mmol) 
was dissolved in dimethylformamide (6 ml), potassium carbonate (0.20 g. 1.45 mmd), a catalytically effective amount 
of tetrabutylammonium bromide and ethyl bromoacetate (0. 1 3 ml, 1 . 1 7 mmol) were added in that order under ice-cooi- 
ing, followed by 1 2 hours of stirring at room temperature. Ice-water was added to the reaction solution and the product 
formed was extracted twice with benzene-ethyl acetate mixed solution (1:1). The resulting organic layer was washed 
with 5% potassium carbonate aqueous solution and brine in that order, dried over anhydrous magnesium sulfate, and 
then concentrated under reduced pressure. The resulting residue was purified by silica gel column chromatography 
(eluent = acetone :chioroform = 1 :100) and crystallized from acetonitrile to give ethyi 4-[3-(4-chlorophenylsulfonyl)pro- 
pyl]-2-[3-[2-(4-phenyl-2- thia2olyl)vinyl]ben2oylamtno]phenoxyacetate (0.36 g, 0.51 mmol, 53%) as colorless crystals. 

The following compounds of Examples 2 to 7 were synthesized in the same manner as described in Example 1 
above. Structures and physicochemical properties of these compounds are shown in Tables 12 and 13. 

In this connection, the term 'tiinding position" shown in the tables means a binding position to 



0 0— D— 




(0)n 



of the general formula (I), and the term "binding position to thiazole ring" means a position where binds to the thia- 
zole ring. The same shall apply hereinafter. 

Example 2 

Ethyl 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[3-[2-[4-(4-methylphenyl)-2-thia2olyi]vinyl]benzoylamino]phenoxyace- 

tate 

Example 3 

Ethyl 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[3-[2-[(4-isopropyt-2-thiazolyl)vinyOben2oylamino]phenoxyacetate 
Example 4 

Ethyl 2-[3-[2-(4-tert-butyl-2-thiazolyl)vinyl]benzoylamino-4-[3-(4-chlorophenylsulfonyi)propyl]phenoxyacetate 
Example 5 

Ethyl 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[3-[{4-phenyl-2'thia20lyi)methoxy]ben2oylamino]phencxyacetate 
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Example 6 

Ethyi 2-(3-((4-tert-butyi-2-thiazolyl)methoxy]benzoylamino]-4-[3-(4-chlorophenylsuHony!)propy 
5 Example 7 

Ethyl 4-[3-(4-chlorophenylsuifonyl)propyl]-2-[3-[2-{4"Cyclopropyl-2-thiazoiyl)vinyl]ben2oyiamino]p 
Example 8 

10 

Ethyl 443-(4<hlorophenylsulfonyl)propyl]-2-[3-[2-(4-phenyl-2-thia2olyl)vinyl]benzoylamlno]phenoxyaceta (0.30 
g, 0,43 mmol) was dissolved in a mixed solution of tetrahydrofuran (10 ml) and methanol (5 mi), 1 N sodium hydroxide 
aqueous solution (1 .0 ml) was added to the solution, and the mixture was subjected to 12 hours of reaction. The reac- 
tion solution was acidified by adding ice and 10% citric acid aqueous solution, and the product formed was extracted 

15 three times with chloroform. The resulting organic layer was washed with brine, dried over anhydrous magnesium sul- 
fate, and then concentrated under reduced pressure. By crystallizing the resulting residue from chloroform-acetonitrile, 
4-[3-(4-chlorophenyisulfonyi)propyl]-2-[3-[2-(4-phenyl-2-thia20lyl)viny!]benzoylamino]phenoxyacetic acid (0.24 g, 0.36 
mmol, 83%) was obtained as colorless crystals. 

The following compounds of Examples 9 to 14 were synthesized in the same manner as described in Example 8, 

20 Structures and physicochemical properties of these compounds are shown in Table 14. 

Example 9 

4-[3-(4-Chlorophenyisulfonyf)propyl]-2-[3-[2-[4-(4-methyiphenyl)-2-thia2olyl]viny!]benzoylamino]pheno^^ 

25 acid 

Example 10 

4-[3-(4-Chlorophenylsuifonyi)propyl]-2-[3-[2-(4-isopropyl-2-thia2olyl)vinyi]benzoylamino]phenoxyacetic acid 

30 

Example 1 1 

2-[3-[2-(4-tert-Butyl-2-thiazofyl)vinyl]benzoyiamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxyaceti acid 
35 Example 12 

4-[3-(4-Chlorophenylsulfonyl)propyl]-2-[3-[{4-phenyl-2-thia2olyl)methoxy]benzoyiamino]phenoxyacetic acid 
Example 13 

40 

2-[3-[(4-tert-Butyl-2-thiazolyl)methoxy]benzoylamino]-4-[3-(4-chlorophenyisuifonyl)propyl]phenoxyacetic acid 
Example 14 

45 4-[3'(4-Chlorophenylsultonyl)propyl]-2-[3-[2-(4-cyclopropyl-2-thiazolyl)vinyl]benzoy[amino]phenoxyacetic add 

The following compounds of Examples 1 5 to 21 were synthesized in the same manner as described in Example 1 . 
Structures and physicochemical properties of these compounds are shown in Tables 15 and 16. 

Example 15 

50 

Ethyl 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[3-[(4-cyclopropyl-2-thiazolyl]methoxy]ben2oylamino]phenoxyacetate 
Example 16 

55 Ethyl 2-[3-[(4-tert-butyl-2-thiazolyl)methylthio]benzoyiamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxyacetate 
Example 17 

Ethyl 2-[3-{2-(4-t6rt-butyl-2-thia20lyOethyl]ben2oyiamino]-4-[3-(4<hlorophenyisulfonyl)propyl]phenoxyacetate 
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Example 18 

Ethyl 4-[3-(4-Chiorophenylsulfonyl)propyl]-2-[3-[(4-cyclohexyl-2-thia2oiyi)methoxy]benzoyt^ 
5 Example 19 

Ethyl 4-[3-(4-Ch!orophenylsulfonyl)propyl]-2-(3-[(4-cyclopenty1-2-thiazolyl)methoxy]ben2oylamino^^ 
Example 20 

10 

Ethyl 4-[3-(4-Chlorophenylsulfonyl)propyl]-2-[3-[{4-cyclobutyi-2-thia2olyl)methoxy]ben2oylamino]phen^^ 
Example 21 

is Ethyl 2-[3-[1-{4-tert-butyl-2-thiazolyl)ethoxy]benzoylamino]-4-[3-{4-chlorophenyisulfonyl)propyl]^ 
Example 22 

1) The following compound was synthesized in accordance with the method of Example 1 . 

20 Ethyl 2-[3-[(4-tert-butyl-2-thiazolyl)methoxy]-5-(4-nitrobenzyloxycarbonylamino)benzoylamino]-4-[3-(4-ch 
nytsulfonyl)propyl]phenoxyacetate 

Mass spectrometry data (m/z): 879 (M"^) 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

25 

5: 1.27 (3H, t, J=7.3Hz). 1,34 (9H. s), 1.98-2.06 (2H, m), 2.67 (2H, br-t. J=7.3Hz), 3.06-3.10 (2H. m). 4.29 
(2H. q, J=7.3Hz). 4.70 (2H, s). 5.28 (2H. s), 5.43 (2H. s). 6.82 (2H. s). 6.92 (1 H, s), 7.23 (1 H. br-s), 742 
(1H. br-s), 7.50-7.55 (4H, m), 7.67 (1H, br-s), 7.82 (2H, d, J^S.SHz). 8.20 (2H, d. J=8.8Hz), 8.24 (1H, 
br-s), 9.30 (1H. br-s) 

30 

2) Ethyl 2-[3-[(4-tert-butyl-2-thiazolyl)methoxy]-5-(4-nitrobenzyloxycarbonyiamino)benzoylamino]-4-[3-(4-chloroph- 
enylsuHony1)propyl]phenoxyacetate (0.50 g, 0.57 mmol) was dissolved in a mixed solution of ethanol (10 ml) and 
tetrahydrofuran (10 ml), 10% palladium-carton (0.10 g) was added to the solution, and the mixture was stirred at 
room temperature for 3 hours in an atmosphere of hydrogen. The reaction solution was filtered and the resulting 

35 filtrate was concentrated under reduced pressure. The resulting residue was purified by silica gel column chroma- 
tography (eluent = acetonexhloroform = 3:100) and crystallized from acetonitrile to give ethyl 2-[3-amino-5-((4-tert- 
butyi-2-thiazolyl)methoxy]benzoylamino]-4-[3-(4-chlorophenyisulfonyi)propyl]phenoxyacetate (0.17 g, 0.24 mmol, 
43%) as light yellow crystals. Its structure is shown in Table 30. 

40 Mass spectrometry data (m/z): 700 (M"^) 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

S: 1.28 (3H, t, J=7.3Hz). 1.34 (9H, s). 1.99-2.07 (2H. m), 2.68 (2H, br-t, J=7.3Hz), 3.89 (2H, br-s), 4.29 
(2H, q, J=7,3Hz), 4.70 (2H, s), 5.39 (2H, s), 6.52 (1H, br-t, J=1.9H2), 6,81 (2H, s). 6.91 {1H, s), 6.99 (1 H, 
45 br-s), 7.07 (IK br-s), 7.53 (2H. d, J=8.8Hz), 7.82 {2H, d, J=8,3Hz), 8.27 (1H, br-s). 9.18 (1H, br-s) 

The following compounds of Examples 23 to 25 were synthesized in accordance with the method of Example 1 . 
Structures and physicochemical properties of these compounds are shown in Table 17. 

50 Example 23 

Ethyl 4-[2-[3-[(4-tert-butyl-2-thiazolyl)methoxy]bGn2oylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phe- 
noxyjbutyrate 

55 Example 24 

Ethyl 2-[2-[3-[(4-tert-buty!-2-thiazoiyl)methoxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyt)propyl]phenoxy]-2- 
methylpropionate 
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Example 25 

Ethyl 2-[2-[3-[(4-tert-butyl-2-thiazolyi)methoxy]benzoyiamino]-4-[3-(4<hlorophenyls^^ 

The foilowing compounds of Examples 26 to 32 were synthesized in accordance with the method of Example 3. 
Structures and physicochemical properties of these compounds are shown in Table 18. 

Example 26 

4-[3-(4-Chlorophenylsulfonyl)propyl]-2-[3-[{4-cyciopropyl-2-thia2olyl)methoxy]ben2oyiamino]phenox^^^ acid 
Example 27 

2-[3-[(4-tert-Butyl-2-thiazolyl)mGthylthio]benzoylamino]-4-[3-{4-chlorcphenylsulfonyl)propyl]phenoxyaceti acid 
Example 28 

243-{2-(4-tert-Butyl-2-thiazolyi)ethyi]benzoyfamino]-4-[3-{4-chlGrophenylsulfonyt)propyl]p acid 
Example 29 

4-[3-(4-Chlorophenylsulfonyl)propyl]-2-[3-[(4-cyclohexyl-2-thia2olyi)methoxy]benzoylamino]phenoxyaceti^ acid 
Example 30 

4-[3-{4-Chlorophenylsulfonyi)propyl]-2'[3-[(4-cyclopentyl-2-thiazolyi)mefhoxyIben2oylam( acid 
Example 31 

4-[3-{4-Chlorophenylsulfonyl)propyl]-2-[3-((4-cyciobutyl-2-thia2olyl)methoxy]benzoylamino]pheno acid 
Example 32 

2-[3-[^(4-tert-Buty^-2-th^azolyl)ethoxy]be^^oylamino]-4-[3-(4-chlorophenylsuifonyl)pro^^^ acid 
Example 33 

The following compound was synthesized in accordance with the method of Example 8. Its structure is shown in 
Table 30. 

2'[3-Aminc-5-[(4-tert-butyl-2-thiazoiyl)methoxy]benzoylamino]-4-[3-(4-chlorophenyisulfonyl)p 

acid 

Melting point: 133-135°C 

Mass spectrometry data (m/z): 672 (M"^) 



Elemental analysis data (for C32H34N3O7S2CI) 




C(%) 


H(%) 


N (%) 


S(%) 


CI (%) 


calcd. 
fourxi 


55.68 
55.47 


5.26 
5,02 


6.09 
6.06 


9.29 
9.10 


5.14 
4.92 



The following compounds of Examples 34 to 36 were synthesized in accordance with the method of Example 8. 
Structures and physicochemical properties of these compounds are shown in Table 19. 
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Example 34 

4-[2-[3-[(4-1ert-8utyl-2-thiazolyl)methoxy]benzoylamino]-4-[3-{4-chlorophenylsulfonyl)pro^^ acid 
Example 35 

2-[2-[3-[(4-ter1-Butyl-2-thiazoiyl)methoxy]benzoylamino]-4-[3-(4-chlorophenyisulfonyl)propyi]ph 
propionic acid hemihydrate 

Example 36 

2•[2-[3-[(4-ter^Buty^-2-thia2olyt)methoxy]benzoylamino]-4-[3-(4-chlo^ophenylsulfc^y^)propyl]p^ 
acid hemihydrate 

Example 37 

Ethyl 2-[3-[(4-tert-butyl-2-thiazolyl)methoxy]benzoyiamino]-4-t3-(4-chlorophenylsulfonyl)prop acid 
(0.30 g, 0.44 mmol) was dissolved in ammonia-saturated methanol (10 mi) and the solution was subjected to 12 hours 
of reaction at room temperature. The reaction solution was concentrated under reduced pressure, and the resulting res- 
idue was crystallized from acetonithie to give 2-[3-[(4-tert-butyl-2-thiazolyl)methoxy]benzoylamino]-4-[3-(4-chiorophe- 
nylsulfonyl)propyl]phenoxyacetamide (0.22 g, 0.34 mmol, 77%) as colorless crystals. Its structure is shown in Table 30. 

Melting point: 147-148''C 

Mass spectrometry data (m/z): 656 (M*) 



Elemental analysis data (for C32H34N3O6S2CI) 




C(%) 


H (%) 


N(%) 


S (%) 


CI (%) 


calcd. 
found 


58.57 
58.39 


5.22 
5.13 


6.40 
6.38 


9.77 
9.65 


5,40 
5.30 



Example 38 

Dimethytformamide (5.0 mi) was added to a mixture of 3-[2-(4-tert-butyl-2-thiazolyl)ethyl]-5'-[3-{4-chlorophenylsul- 
fonyl)propyl]-2'-cyanomethoxybenzanilide (0.57 g, 0.90 mmol), ammonium chloride (96 mg. 1.8 mmol) and sodium 
azide (0.12 g, 1.9 mmol), and the resulting mixture was stin-ed at 70**C for 12 hours. Ice and 10% citric acid aqueous 
solution were added to the reaction solution, and the product formed was extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine in that order, dried over anhydrous magnesium sulfate, and then con- 
centrated urtder reduced pressure. The resulting residue was purified by silica gel column chromatography (eluent = 
methanol:chloroform = 3:100) and then crystallized from acetonitrile to give 3-[2-(4-tert-butyl-2-thiazolyi)ethyl]-5'-[3-(4- 
chlorophenylsulfonyt)propyl]-2*-(1 H-tetrazol-5-ylmethoxy)benzanllide (0.34 g, 0.50 mmol, 56%) as colorless crystals. Its 
structure is shown in Table 30. 

Melting point: 152-153'*C 

Mass spectrometry data (m/z): 679 (M"^) 

The following compounds of Examples 39 to 41 were synthesized in accordance with the method of Example 38. 
Structures and physicochemical properties of these compounds are shown in Table 20. 

Example 39 

3-[(4-tert-Butyi-2-thiazolyt)methoxy]-5'-[3-(4-chlorophenylsulfonyl)propyl]-2'-(1IH-tetrazoi-5-ylmethoxy)benzanilld 
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Example 40 

3-[(4-tert-Butyl-2-thia2olyl)methylthio]-5'-[3-(4-chlorophenyisulfonyi)prop^ 
I id e 0.7 hydrate 

Example 41 

5H3-(4.Chlorophenylsutfonyt)propyl]-3-[2-(4<yclobutyl-2-thia2oiyl)ethyl]-2'-{1H-tetr^ 
10 Example 42 

Ethanoi (5 0 mi) was added to 2-[3-[(4-tert-Butyl-2-thiazolyl)methoxy]benzoytamino]-4-[3-(4-chlorophenylsul^ 
nyl)prapyl]phenoxyacetic acid (0.30 g. 0.46 mmol). and the mixture was stirred at room temperature. This suspension 
was made into a uniform solution by adding 0.1 N potassium hydroxide-ethanol solution (4.6 ml) and then concentrated 
under reduced pressure. The resulting residue was dried in vacuo and then dissolved in acetone (10 ml). The resulting 
solution was cooled with ice, 4.chtorom6thyl-5-methyM ,3-dioxol-2-one (0.10 g, 0.67 mmol) and sodium iodide (0.21 g, 
1 4 mmol) were added, and the mixture was stirred at room temperature for 12 hours. Ice and saturated sodium bicar- 
bonate aqueous solution were added to the reaction solution and the product formed was extracted with ethyl acetate. 
The resulting organic layer was washed with saturated sodium bicarbonate aqueous solution, 10% citric acid aqueous 
solution and brine in that order, dried over anhydrous magnesium sulfate, and then concentrated under reduced pres- 
sure The resulting residue was purified by silica gel column chromatography (eluent = acetonexhloroform = 3:1 00} and 
crystallized from chloroform-diethyl ether to give (5-methyi-2-oxo-1 .3-dioxol-4-y^)methyl=2-[3-{(4-tert-butyl•2-thia- 
zoiyl)methoxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyOpropyl]phenoxyacetic acid (0.15 g, 0.19 mmol. 43%) as 
colorless crystals. Its structure is shown in Table 30. 



15 



20 



25 



Melting point: 114-116**C 

Mass spectrometry data (m/z): 769 (M^^) 



Elemental analysis data (for C37H37N2O10S2CI) 




C (%) 


H(%) 


N(%) 


S (%) 


CI (%) 


calcd. 
found 


57.77 
57.74 


4.85 
4.78 


3.64 
3.67 


8.34 
8.41 


4.61 
4.67 



The following compound was synthesized in accordance with the method of Example 42. 

40 

Example 43 

Pivaloyioxymethyi=2-[3-[(4-tert-butyl-2-thiazolyl)methoxy]benzoylaminol-4-[3K4-chlorophenylsulfo^ 
noxyacetic acid 

45 

Melting point: 98-1 OO^C 

Mass spectrometry data (m/z): 771 (M"^) 



Elemental analysis data (for C38H43N2O9S2CI) 




C (%) 


H (%) 


N(%) 


S (%) 


Ct (%) 


calcd. 


59.17 


5.62 


3.63 


8.34 


4.60 


found 


59.42 


5.62 


3,56 


8.41 


4.64 
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Example 44 

Under ice-cooling, hydrazine nnonohydrate (190 ^il, 3.8 mmol) was added to*a mixture of N-[2-[2-[3-[{4-tert-butyl-2- 
thia2olyi)methoxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phencxy]ethyi]phthan (1.5 g, 1.9 mmol), eth- 
ane! (5 ml) and tetrahydrofuran (20 ml), and the resulting mixture was stirred overnight at room temperature and then 
heated under reflux for 3 hours. Ice-water was added to the reaction solution, and then the product formed was 
extracted with chloroform. The resulting organic layer was washed with saturated sodium bicarbonate aqueous solution 
and distilled water in that order, dried over anhydrous magnesium sulfate, and then concentrated. The resulting residue 
was purified by silica gel column chromatography (eiuent = chloroform:acetone = 2:1), made into hydrochloride by add- 
ing 4 N hydrochloric acid/ethyl acetate, and then crystallized from diethyl ether to give3-[(4-tert-butyl-2-thiazolyl)meth- 
oxy]-5'-[3-(4-chlorophenylsulfonyl)propyl]-2'-(2-aminoethoxy)benzaniiide 1.4 hydrochloride -0.7 hydrate (160 mg, 0.23 
mmol, 12%) as white crystals. 

Melting point: SS-ge'C 

Mass spectrometry data (m/z): 642 (M*) 



Elemental analysis data (tor 
CgaHaeNsOsSsCi • 1 .4HC1 • Q.VW) 




C(%) 


H(%) 


N(%) 


s (%) 


Ci (%) 


caicd. 


54.45 


5.54 


5.95 


9.09 


12.05 


found 


54.23 


5.42 


5.87 


8.95 


11.90 



Example 45 

Under ice-cooling, acetic anhydride (30 ^, 0.3 mmol) was added to a mixture of 3-[(4-tert-butyl-2-thiazoiyl)meth- 
oxy]-5'-[3-(4-chlorophenylsulfonyl)propyl]-2'-(2-aminoethoxy)ben2anilide 1.4 hydrochloride -0.7 hydrate (170 mg, 0.24 
mmol), dtchloromethane (2 ml) and pyridine (32 ^1, 0.4 mmol), and the resulting mixture was stirred at room tempera- 
ture for 3 hours. Ice-water was added to the reaction solution and the mixture was stin-ed for 1 hour. The product formed 
was extracted with chloroform and the resulting organic layer was washed with 20% potassium hydrogensulfate aque- 
ous solution, saturated sodium bicarbonate aqueous solution and distilled water in that order, dried over anhydrous 
magnesium sulfate, and then concentrated. The resulting residue was crystallized from chloroform-ether to give 3-[(4- 
tert-butyl-2-thiazoly!)methoxy]-5'-[3-(4-chlorophenylsulfonyl)propyl]-2'-(2-acetylaminoethoxy)benzanilide hemihydrate 
(97 mg, 0.14 mmol, 58%) as white crystals. 

Melting point: 110.5-1 11. 5''C 

Mass spectrometry data (m/z): 684 (M^) 





Elemental analysis data (for 






C34H3sN3O6S2Cl-0.5H2O) 






C(%) 


H (%) 


N(%) 


s (%) 


CI (%) 


caicd. 


58.90 


5.67 


6.06 


9.25 


5.11 


fourtd 


58.94 


5.45 


6.02 


9.31 


5,12 



The following compound was synthesized in accordance with the method of Example 45 
Example 46 

3-[(4-tert-Butyl-2-thiazoly!)methoxy]-5'-[3-(4-chlorophenylsulfonyl)propyl]-2'-(2-methylsulfonylaminoethoxy)ben- 
zanilide 
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Melting point: 125.5-126''C 

Mass spectrometry data (m/?): 720 (M'') 



Elemental analysis data (for C33H38N3O7S3CI) 




c (%) 


H (%) 


N (%) 


S (%) 


CI (%) 


calcd. 
found ■ 


55.03 
54.97 


5.32 
5.32 


5.83 
5.77 


13.35 
13.54 


4.92 
4.84 



15 



20 



35 



45 



50 
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The following compounds of Examples 47 to 59 were obtained in the same manner as described in Example 1 . 
Example 47 

Ethyi 2-[3-[(4-tert-bLrtyt-2-thiazolyl)methoxy]-5-chloroben2oylamino]"4-[3-(4-chlorophenylsulfonyl)propyt]phe^ 
cetate 



Mass spectrometry data (m/z): 71 8 (M*) 

Nuclear magnetic resonance spectrum (CDCI3, IMS internal standard) 

5; 1.29(3KtJ=7.3Hz)J.35(9Ks),a0O-2.O7{2H,m),2.69(2Kbr-t J=7.3Hz).3.06-3.10^^ m) 4 31 (2H 
25 q. J=7.3Hz). 4.71 (2H s), 5.43 (2H, s). 6.84 (2H, br-s). 6.94 (1H. s). 7.24 (1H, br-s) 7 53 '(2H br-d' 

J=8.3Hz). 7.61 -7.65 (2H, m). 7.82 (2H, br<i. J=8.3Hz). 8.25 (1 H, br-s), 9.35 (1 H, br-s) 

Example 48 

30 Ethyl 2-[5-[(4-tert-butyl-2-thiazolyl)methoxy]-2-chlorobenzoytamino]-4-[3-{4-chlorophenylsuifonyl)propyl]^ 
cetate 

Mass spectrometry data (m/z): 719 [(M + H)T 
Nuclear magnetic resonance spectrum (CDCis, TMS internal standard) 

5: 1.25 (3H, t, J=6.aHz), 1 .35 (9H, s), 2.02-2.08 (2H, m), 2.70 (2H, br-t. J=7.3Hz), 3.08-3.12 (2H m) 4 25 (2H 
q, J=6.8Hz). 4.66 (2H, s). 5.38 (2H, s). 6.78 (1H. br-d. J=8,3Hz), 5.84 (1 H, br<l, J=8.3Hz). 6.93 (1 H s) 7 07 
(IK dd, J=a8, 2.0Hz), 7.37 (1H. br-d, J=8.8Hz), 7.49 (1H, d, J=2.0Hz), 7.54 (2H, br-d. J=8 8Hz) 7 83 f2H 
br-d, J=8.8Hz). 8.33 (1H, d, J=2.0H2), 9.01 (1H, s) - • v - 

Example 49 

Ethyl 2-[3-[(4-tert-butyi-2-thiazolyl)methoxy]-4-methoxybenzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phe- 
noxyacetate 

Mass spectrometry data (m/z): 715 (M"^) 

Nuclear magnetic resonance spectrum (CDCI3. TMS internal standard) 

6: 1 .29 (3H. t, J=6.8Hz), 1 .33 (9H, s), 1 .99-2.07 (2H, m). 2.69 (2H, br-t. J=7.3Hz). 3.06-3 10 (2H m) 3 96 (3H, 
s). 4.29 (2K q. J=6.8H2), 4.70 (2H. s). 5.50 (2H. s). 6.80 (1H, br-d. J=8.3Hz). 6.82 (1H. br-s) 6 91 (IK s). 
7.01 (1 H, br-d, J=8.3H2). 7.52 (2H. br-d. J=8.3Hz), 7.71 (1 H. dd, J=8.3. 2.0Hz), 7.80 (1 H. dd J=8 3. 2.0Hz). 
7.82 (2H. br-d, J=8.3Hz). 8.28 (1H, s), 9.27 (1H. s) 

Example 50 

Ethyl 2-[3-[(4-tert-butyl-2-thia2olyl)methoxy]-4-chlorobenzoylamino]-4-[3-(4-chlorophenylsulfonyi)propyl]phenoxya- 
cetate 

Mass spectrometry data (m/z): 71 9 [(M + H)"*"] 
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Nuclear magnetic resonance spectrum (CDCI3. TTVIS internal standard) 

S: 1 .30 (3H, t, J=6.8Hz). 1 .34 (9H. 3), 2.02-2.06 (2H, m). 270 (2K br-t, J=7.3Hz), 3.06-3.1 1 (2H. m). 4 32 (2H 
q. J=6.SHz), 4.71 (2H. s). 5.55 (2H, s), 6.86 {2H, br-d, J-8.3Hz), 6.94 (1 H, s), 7.53 {2H, br-d, J,8 8Hz) 7 54 
(1 H, s), 7.82 {2H, br-d, J=8.8Hz), 7.85 (1 H, d, J=2.0H2), 8.26 (1 H, s), 9.47 (1 H, s) 

Example 51 

Ethyl 2-[3-[(4-tert-butyl-2-tliiazotyl)methoxy]-4-methylbenzoyiamino]-4-[3-(4-chlcrophenylsuIto^^ 
acetate 

Mass spectrometry data (m/z): 699 (M"^) 

Nuclear magnetic resonance spectrum (CDCI3, JIAS internal standard) 

5: 1 .30 (3H. t, J=7.3Hz), 1 .35 (9H. s), 2.0O-2.O8 {2H, m), 2.38 (3H. s), 2.59 (2H. br-t, J=7.3Hz), 3 07-3 1 1 (2H 
m), 4.32 {2H, q. J=7.3Hz), 4.71 (2H, s). 5.48 (2H, br-s), 6.85 (2H, br-s). 6.92 (1H, br-s), 7 30 (1H d 
J=7.8Hz), 7.53 (2H. dd, J=8.3, 2.0H2), 7.58 (1H. d, J=7.8Hz), 7.69 (1H, br-s), 7.82 {2H. br-d, J=8 SHz) 8 30 
(1H, s), 9.35(1 H,s) 

Example 52 

Ethyl 2-[3-[(4-tert-butyl-2-thia2olyl)methoxy]-4-nitrobenzoylamino]"4-[3-(4-chlorophenylsuifonyl)propyi]^ 
etate 

Mass spectrometry data (m/z): 730 (M'*') 

Nuclear magnetic resonance spectrum (CDCI3, IMS internal standard) 

6: 1.31 (3H,t,J=7.3Hz). 1.33 (9Ks). 2,01-2.08 (2H,m), 2.71 (2 H, br-t, J=7. 3 Hz), 3.07-3.1 1 (2K m), 4.33 (2H, 
q, J=7.3Hz). 4.73 (2H, s), 5.63 (2H, s), S.89 (2H, s). 6.95 (1H, s), 7.54 (2H, br-d, J-8.8Hz), 7.78 (1H, dd' 
J=8.3, 1 .5H2). 7.83 (2H. br-d, J=8.8Hz), 7.99 (1 H, d, J=8,3Hz), 8.05 (1 H, d, J=1 .5Hz), 8.25 (1 H, s), 9.67 (1 H 
s) 

Example 53 

Ethyl 2-[3-[(4-tert-butyl-5-methyl-2-thia2olyl)methoxy]ben2oyfamino]-4-[3-{4-chlorophenylsuifonyl)propyl]phenoxy- 
acetate 

Mass spectrometry data (m/z): 699 [(M -1- H)^] 

Nuclear magnetic resonance spectrum (CDCI3, IMS internal standard) 

6: 1 .29 (3H, t, J=7.3Hz), 1 ,40 {9H. s). 2.04-2,06 (2H. m), 2,51 (3H. s), 2.69 (2H, br-t, J=7.3H2), 3,07-3,1 1 (2H, 
m). 4.29 (2H, q, J=7.3Hz), 4.71 (2H, s), 5.33 (2H, s), 6.82 (2H, br-s), 7.24 (1H. d, J=7.8Hz), 7.42 (1H, t 
J=7,8Hz), 7.53 (2H, br-d, J=8.3Hz), 7.62 (1H, d, J=7.3Hz), 7.69 (1H, br-s), 7.82 (2H, br-d J=8 3Hz) 8 30 
(1H, s), 9.25 (1H, s) 

Example 54 

Ethyl 2-[6-[(4-tert-butyl-2-thiazolyl)methoxy]-2-pyridylcarbonylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxy- 
acetate 

Mass spectrometry data (m/z): 686 (M+) 

Nuclear magnetic resonance spectrum (CDCI3, IMS internal standard) 

5: 1.21 (3H. t, J=7.2Hz). 1 .34 (9H, s), 2.01-2.08 (2H, m), 2.19 (2H, t, J=7.3Hz), 3.06-3.10 (2H, m). 4.18 (2H, q, 
J=7.2Hz), 4.65 (2H, s), 5.83 (2K s), 7.76 (1H, d. J=8.4Hz), 6.81 (1H, d. J=8.4Hz), 6.90 (1H. s). 7.05 (1H. d, 
J=8.4Hz), 7.52 (2H, d, J=8.4H2). 7.80-7.85 (3H, m), 7,92 (1H, d, J=7.2H2), 8,38 (1H s) 10.6 (1H, s) 
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Example 55 

t 

Ethyl 6-[3-[(4-tGrt-butyl-2-thia20lyi)methoxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyi)p^^ 
noxyacetate 

Mass spectrometry data (m/z): 755 [(M + H)^ 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1,28 (3H, t, J=7.3Hz), 1.35 (9H, s), 2.03-2.12 (2H, m). 2.90 {2H, br-d, J=7.3Hz). 3.12-3.17 (2H, m). 4.31 (2H, 
q, J=7.3H2), 4.78 (2H. s), 5.47 (2H, s), 6.93 (1H, s), 7.24 (1H, br-d, J=3,3Hz), 7.45 (1H, br-t, J=8.3Hz), 7.^54 
(2H. d. J=8.8Hz), 7.85 (1H. br-s), 786 (2H, d, J=8.8Hz), 8,31 (1H, s), 10.14 (1H. br-s) 

Example 56 

Ethyl 2-[3-[(4-tert-butyl-2-thia2olyi)methoxy]benzoylarninoj-6-chloro-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxya- 
estate 

Mass spectrometry data (m/z): 719 [(M + H)"^] 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1.16 (3H, t, J=7.3Hz). 1.30 (9H, s). 1.78-1.87 (2H, m), 2.26-2.36 {2K m). 3.33-3.38 (2H, m), 4.18 (2H, q, 
J=7.3Hz). 4.82 (2H, s), 5.52 {2K s), 710 (1H, br-s), 7.32-7.34 {2K m), 7.51 (1H, br-t, J=78Hz). 7.64 (1H. 
br-d, J-7.8HZ), 7.72-7.75 (3H, m). 7.91 (2H, dd. J=8,8, 2.0Hz), 10,14 (1H, br-s)" 

Example 57 

Ethyl 2-[2-[3-[(4-tert-butyl-2-thiazolyl)methoxy]benzoyiamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxy]-2-fluor- 
oacetate 

Mass spectrometry data (m/z): 703 [(M -f- H)T 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1.31 (3H, t, J=7.3Hz), 1.36 (9H, s). 2,02-2.10 (2H, m), 2.71-2.75 (2H, br-t, J=7.3H2), 3-07-3.11 (2H, m). 
4.36-4.43 (2H, m), 5,44 (2H, s). 5.83 (1H, d, J=58Hz), 6.88 (1H, dd, J=8.3, 2.0Hz), 6.93 (1H, s), 715 (1H, 
br-d, J=a3Hz), 7.22 {1H. dd, J=8.3. 2.0Hz). 7.44 (1H, t. J=8.3Hz), 7.52-7.59 (3H, m). 7,63 (1H. t, J=2.0H2), 
7.82-789 {2H, m), 8.39 (1H, d, J=:2.0H2), 8.75 (1H, s) 

Example 58 

Ethyl 4-(3-(4-ch(orophenylsulfonyt)propyl]-2-[3-[(4,5,6,7-tetrahydro-2-ben2othia2olylmethoxy)ben2oylamino]phe- 
noxyacetate 

Mass spectrometry data (m/2): 683 (M'^) 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1,28 (3H, t. J=6.0Hz), 1 .83-1.90 (4H, m), 2.01-2.07 (2H, m), 2.69 (2H, t, J=6.0H2), 2.78-2.81 (4H. m), 3.07- 
3.10 (2H, m). 4.28 (2H, q, J=70H2), 4.70 (2H, s), 5.37 (2H, s), 6.82 (2H. s), 7.19 (1 H, d, J=6,4Hz). 7.42 (1 H, 
t, J=6.4Hz), 7.53 (2H, d, J=6.8H2), 7.62 (1H, d, J=6.4H2), 7.68 (IH, s), 782 (2H, d, J=6.8H2), 8,30 (IN, s), 
9,22 (1H, s) 

Example 59 

tert-Butyl 2-[3-[2-(4-tert-butyt-2-thiazolyl)ethoxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxyace- 

tate 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

5: 1.34 (9H, s), 1.48 (9H, s), 1.98-2.07 (2K m), 2.59 (2H, t, J=7.3Hz), 3,06-3.10 (2H, m). 3.49 (2H. t, J=6.4H2), 
4.32 (2H, t, J=:6.4Hz), 4.58 (2H, s), 6.77-6.83 (3H, m), 7.1 1 (1 H, d, J=8,6H2), 7.40 (1 H, t, J=8.0Hz), 7.53 (2H, 



61 



EP 0 786 457 A1 

d, J=8-4Hz). 7.58-7.60 (2H, m). 7.82 (2H, d, J:=8.4Hz), 8.29 (1H, s). 9.23 {1H, s) 
The following compounds of Examples 60 to 72 were obtained in the same manner as described in Example 8. 
Example 60 

4-[3-(4-Chlorophenylsulfcnyi)prcpyl]-2-[3-{4,5,6,7-tetrahydro-2-benzo1hiazolylmethoxy)benzoylamino]phenoxyace- 
tic acid 

Melting point: 213°C 



Elemental analysis data (for C32H31N2S2O7CI) 




C {%) 


H (%) 


N {%) 


S (%) 


CI (%) 


calcd. 
found 


58.66 
58.50 


4,77 
4.75 


4.28 
4.19 


9.79 
9.80 


5,41 
5.22 



Example 61 

2-[3-[(4-tert-Butyl-2-thia2olyl)methoxy]-5-chlorobenzoylamlno]-4-[3-(4-chlorophenylsuif^^^ 

acid 

Melting point: 143-145°C 



Elemental analysts data (for C32H32N2O7S2CI2) 




C{%) 


H (%) 


N (%) 


S{%) 


CI (%) 


calcd. 
found 


55.57 
55.59 


4.66 
4.59 


4.05 
4.14 


9.27 
9.33 


10.25 
10.17 



Example 62 

2-[5-[(4-tert-Butyl-2-thiazoiyl)methoxy]-2-chlorobenzoyiamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxyacetic 
acid 0.85 hydrate 



Elemental analysis data (for 
C32H32N2S2O7CI2 • 0,85H2O) 




C (%) 


H (%) 


N (%) 


S (%) 


CI (%) 


calcd. 
fourd 


54.37 
53.97 


4.80 
4.40 


3-96 
3,91 


9.07 
9.03 


10.03 
10.00 



Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

5- 1 .30 (9H, S). 1 .75-1 .85 (2H, m), 2.58-2.63 (2H, m), 3.34-3.38 (2H, m), 4.21 (2H, S), 5.46 (2H. s). 6.85 (1 H, 
br-d, J=8.3Hz), 6.96 (1H, br-d, J=:8.3Hz), 7.18 (1H, dd, J=^8.8, 2.0Hz). 7.33 (1H, s), 7.38 (1H. d, J=2.0Hz), 
7.45 (1 H, br-d, J=8.8Hz), 7.67 (1H, br-s), 7.73 (2H, br-d, J=8.3Hz), 7.90 (1H. br-s), 7.91 [2H, br-d. J=8,3Hz), 
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11.95 (1H, br-s) 
Example 63 

s 2-[3-[(4-tert-Butyl-2-thiazolyl)methoxy]-4-methoxybenzoylamino]-4-[3-(4-chlorophenyi^ 
tic acid 0.5 hydrate 





Elemental analysis data (for 






C33H35N2S2O8CI ' O.5H2O) 






C (%) 


H (%) 


N (%) 


S (%) 


CI (%) 


calcd. 


56.93 


5.21 


4.02 


9.21 


5.09 


found 


56.80 


5.11 


4.08 


9.32 


5.09 



Nuclear magnetic resonance spectrum (DMSO-ds, TMS internal standard) 

6: 1.30 (9H, s), 1.81-1.83 (2H, m), 2.61 (2H, bN. J=7.8Hz). 3.32-3.37 (2H, m), 3.88 (3H, s). 4 74 (2H s) 5 45 
(2K S). 6.89 (1H, d, J=a3Hz), 6.99 (1H. d, J=8.3Hz). 7.15 (1H, d, J=8.3Hz). 7.31 (1H, s), 7 66 {1H d 
J=8.3Hz), 7.73 (2H, br-d. J=8.3Hz). 7.74 (IH, br-s). 7.78 (1H, d, 0=1. 5Hz). 7.90 (2H, br<i, J=8 3Hz) 9 50 
(1Ks). 13.19 (IH.s) ^' 

Example 64 



2-(3-[{4-tert-Butyi.2-thiazolyl)methoxy]-4-chlorobenzoylamino]-4-[3-(4-chlorophenyisulfonyl)propyl]ph 



Melting point: 179.5-181. S'^C 



Elemental analysis data (for C32H32N2S2O7CI2) 




C (%) 


H{%) 


N(%) 


S (%) 


CI (%) 


calcd. 
found 


55.47 
55.75 


4.66 
4.64 


4.05 
4,16 


9.27 
9.34 


10.25 
10.09 



Example 65 

2-[3-[(4-tert-Butyl-2-thiazolyl)methoxy]-4-methylbenzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyf]ph 
acid hydrate 



Elemental analysis data (for C33H35N2S2O7CI * H2O) 




C (%) 


H(%) 


N(%) 


s (%) 


CI (%) 


caicd. 
found 


57.51 
57.79 


5.41 
5.33 


4.06 
4.05 


9.30 
9.34 


5.14 
4.99 



Nuclear magnetic resonance spectrum (DMSO-ds. TMS Internal standard) 
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5: 1 .30 (9H, s), 1 .75-1 .87 (2H, m), 2.30 (3H, s), 2.61 (2H, br-t, J=7.8Hz), 3.32-3.37 {2H m) 4 74 {2H s) 5 51 
(2H, s), 6.91 (1H, d, J=8.3Hz), 6.99 (1H, d, J=a3Hz), 7.31 (1H, s), 7.35 (1H, d, J=7 8Hz) 7 53 (i'h' d 
J=78Hz), 7.68 (1H, s), 7.73 {2H, br-d, J=8.3H2), 7.78(1H, s), 7.90 (2H, br-d, J=8.3Hz), 9.56 '(1H, s), 13'.20 
(1H, s) 

Example 66 

2-[3-[(4.tert-Butyl-2-thia2olyl)methoxy]-4-nitrobenzoy!amino]-4-[3-(4-chlo^^^ 
acid 0.5 hydrate 

10 

Melting point: 85.5-87.5°C 



15 


Elemental analysis data (for 
C32H32N3S2O9CI • O.5H2O) 






C{%) 


H (%) 


N(%) 


S (%) 


CI {%) 




caicd. 


54.04 


4.68 


5.91 


9.02 


4.98 


20 


found 


53-99 


4.82 


5.87 


8.87 


4.65 



Example 67 

25 

2-[6-{4-tert-Butyl-2-thia2olylmethoxy)-2-pyridylcartoryiamino]-4-[3.(4<hlo 
acid 0.5 hydrate 

Melting point: 169-171''C 

30 





Elemental analysis data (for 






CaiHgsNgSsOyCI-O.SHsO) 






C(%) 


H(%) 


N(%) 


S(%) 


CI (%) 


caicd. 


55.81 


4.99 


6.30 


9.61 


5.31 


found 


55.99 


4.85 


6.19 


9.58 


5-39 



40 

Example 68 

6-[3-[(4-tert-Butyl-2-thiazolyl)methoxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]-2.3<li 
45 acetic acid 

Melting point: igi-igS'^C 



Elemental analysis data (for CggHaiNsOySsCig) 




C(%) 


H (%) 


N (%) 


S (%) 


CI (%) 


caicd. 
found 


52.93 
52.80 


4.30 
4.40 


3.86 
3.83 


8.83 
8.84 


14.65 
14.53 
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Example 69 



acid 



2-[34(4-tert-Butyl-2-thiazolyl)methoxy]ben2oyiaminol-6-chioro-4.{3-(4.chlorophenyisul^^ 



Melting point: 201-203°C 



10 



15 



Elemental analysis data (for C32H32N2O7S2CI2) 




C (%) 


H(%) 


N(%) 


S (%) 


CI (%) 


calcd. 
found 


55.57 
55.32 


4.66 
4,65 


4.05 
4.27 


9.27 
9.19 


10.25 
10.43 



Example 70 

20 2-[3-[(4-tert-Butyl-2-thia20lyl)methoxy]thloben2oylaniino]-4-[3-(4<hlorophenylsulfo acid 
0.5 hydrate 



25 





Elemental analysis data (for 






CasHssNaSsOeClg-O.SHsO) 






C (%) 


H (%) 


N(%) 


S (%) 


CI (%) 


calcd. 


56,33 


5.02 


4.11 


14.10 


5.20 


found 


56.41 


4.84 


4.01 


13.86 


4.99 



35 



Nuclear magnetic resonance spectrum (DMSO-dg, IMS Internal standard) 



S; 



1.30 (9H. s), 1.79-1.83 (2H, m). 2.63 (2H, t, J=7.3Hz). 3.33-3.36 (2H m). 4.68 (2H, s), 5.48 {2H s) 7 00 (1H 
d, J=8.4H2), 7.07 (1 H, d. J=8.4Hz), 7.24 (1 H. d, J=8.4Hz). 7.32 (1H, s), 7.40 (1 H. t. J=8.0Hz) 7 52-7 59 3h' 
m), 7.73 (2H, d. J=8.3Hz), 7.89 (2H,d, J=8.3Hz), 112 (1H, s), 13.1 (IH, s) • • ^ . 

40 Example 71 

2-[N-[3-[(4-tert-Butyl-2-thiazolyl)methoxy]benzoyi]-N-methylamino]-4-[3-{4-chlorophenylsuW^ 
acetic acid 



50 



Elemental analysis data (for C33H35N2S2O7CI • H2O) 




C (%) 


H(%) 


N (%) 


S (%) 


CI (%) 


calcd. 
found 


59.05 
58.67 


5.26 
5.19 


4.17 
4.13 


9.55 
9.45 


5.28 
5.12 



55 



Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 



6: 



1.29 (9H, s). 1.56-1.68 (2H. m). 2.35-2.60 (2H. m), 2,94-3.15 (2H. m), 3.23 {3H, s). 4.67 {2H, s). 5.23 {2H. 
m), 6.74-7.07 (7H m), 7.28 (IH. m), 7.73 (2H, d, J=83Hz), 7.84 (2H. d, J=8.3Hz), 13.1 (IH, s) 
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Example 72 

2-[3-[(4-ter^Butyi-5-methy|.2-thiazoiyl)methoxy]ben^oylamino]-4.^ 
aCtu u.o nyorsts 





Elemental analysis data (for 






CgaHasNsSsOyCI'O.SHpO) 






C (%) 


H (%) 


N(%) 


S (%) 


CI (%) 


caicd. 


58.27 


5.33 


4.12 


9.43 


5.21 


found 


58.66 


5.34 


4.07 


9.09 


5.00 



20 



25 



Nuclear magnetic resonance spectrum (DMSO-dg, TTVIS internal standard) 

5: 1.36 (9H. s), 1.79-1.85 {2H, m). 2.51 (3H. s), 2.61 (2H br-t, J=7.3Hz), 3.32-3.37 (2H, m). 4 74 (2H s) 5 37 
{2H, s), 6.91 {1H, br-d, J=7.3Hz). 7.00 (1H. d, J=7.3H2). 7.28 (1H. dd, J=8.3, 2.0Hz), 7.47 (1H t J.8 3H2) 
7.59 (1H, br-d. J=8.3Hz), 7.63 (1H. br-s). 7.73 (2H, d, J=8.3Hz). 7,79 (1H, br-s), 7.90 (2H. d. J-8 SHz) 9 65 
(1H, s), 13.20 (1H, br-s) * 

The following compounds of Examples 73 and 74 were obtained in the same manner as described in Example 38. 
Example 73 



3.{4.tert-Butyl-2-thia2olylmethoxy)-543-(phenylsulfonyl)propyi]-2'-(1H.tetrazol-5-^ 

30 



Elemental analysis data (for C32H34N6S2O5) 




C(%) 


H (%) 


N (%) 


S (%) 


calcd, 
found 


59.42 
59.02 


5.30 
5.28 


12.99 
12.85 


9.92 
10.01 



Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 

5: 1.30 (9H,s), 1.76-1.84 (2H,m), 2.61 (2H, t, J=7.3Hz), 3.28-3.31 (2H, m), 5.47 (2H, s). 5.55 (2H s) 6 95(1H 
d, J=8.0Hz), 7,15 (1H, d, J=8,8Hz), 7.28-7.33 (2H, m), 7.47 (IH, t. J=8.0Hz), 7.55 (1H, d. J=7 SHz) 7 61 
(1H, s), 7.64-7,69 (3H, m), 7.70-7.77 (IH, m), 7.89 (2H, d, J=7.2H2). 9,48 {1H, s) 

Example 74 



5'-[3-(4-Chlorophenylsulfonyl)propyl]-3-[(4-cyclt3butyl-2-thlazolyl)methoxy]-2'-{1H-tetrazol-5-ylmethoxy)benzanilide 
so Melting point: 178.5-1 acO'C 



Elemental analysis data (for C32H31NSS2O5CI) 




C (%) 


H (%) 


N (%) 


s (%) 


CI (%) 


calcd. 
found 


56.59 
56.62 


4.60 
4.60 


12.37 
12.39 


9.44 
9.54 


5.22 
5.14 
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20 



Example 75 



A mixture of ethyl 2-(3-[(4-tert-butyl-2-thiazolyl)methQxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phe- 
noxyacetate (176 mg, 0.25 mmol), diphosphorus pentasuHide (69 mg, 0.31 mmol), sodium bicarbonate (28 mg 0 33 
mmol) and 1,2-d.methoxyethane (5 ml) was stirred for 5 hours with heating under reflux, and insoluble matt-r was 
removed by filtration. The resulting filtrate was diluted with ethyl acetate, washed with water and brine in that order 
dried over anhydrous sodium sulfate, and then concentrated under reduced pressure, "mereafter, the resulting residue 
was purified by silica gel column chromatography (eluent = hexane:ethyl acetate = 3:1-2:1) to give ethyl 2-f3-[(4-ter*- 
butyl-2-thiazolyl)methoxy]thiobenzoylaniino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxyacetate (143 mg, 0.20 mmol. 



Mass spectrometry data (m/z); 701 (M*) 

Nuclear magnetic resonance spectrum (CDCIg, TMS internal standard) 



8: 



1.25 (3H, s), 1.35 (9H, s), 2.02-2.12 (2H, m). 2.73 (2H, t, J=7.2Hz), 3.1 1-3.15 (2H, m), 4.25 (2H q J=7 2Hz) 
4.71 (2H, s), 5.43 (2H, s), 6.88-6.98 (3H, m). 7.15 (1H, d, J=8.4Hz). 7.37 (1H, t, J=8.0H2) ' 754 f2H d 
J=8.8H2), 7.61 (1H, d, J=7.2Hz), 7.68 (1H, s), 7.84 (2H, d, J=8.8Hz), 8.79 (1H, s), 10 4 (1H s) ' ' ' 



Example 76 



Under ice-coollng. trifluoroacefic acid (1.2 ml) was added to a mixture of tert-butyl 2-[3-[2-(4-tert-butyl-2-thla- 
zolyi)ethoxy]benzoylamino]-4-[3-(4- chlorophenylsulfonyl)propyl]phenoxyacetate (185 mg, 0.25 mmol) and dlchlo- 

25 romefhane (2 ml), and the resulting reaction solution was stirred at room tenperature for 3 hours and then concentrated 
under reduced pressure. Saturated sodium bicarbonate aqueous solution was added to the resulting residue and the 
product formed was extracted with ethyl acetate. The extract was washed with brine, dried over anhydrous sodium sul- 
fate, and then concentrated under reduced pressure. The resulting residue was dissolved in water, and the solution 
obtained was adjusted to pH 2 by adding 10% citric add aqueous solution. Thereafter, the solid material formed was 

30 collected by filtration and purified by silica gel column chromatography (eluent = chloroform:mefhanol = 501 ) to give 2- 

[3-[2-(4-tert-butyl-2-thiazolyl)ethQxy]benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxyacetic acid 0 5 hydrate 
(58 mg. 0.086 mmol, 34%). 





Elemental analysis data (for 






CssHasNaSaOyCI-O.SHsO) 






C (%) 


H(%) 


N(%) 


S (%) 


CI (%) 


calcx^. 


58.27 


5.33 


4,12 


9.43 


5.21 


found 


58.56 


5,30 


4,12 


9.53 


4.90 



45 



55 



Nuclear magnetic resonance spectrum (DMSO-dg, TMS internal standard) 



5: 



1.28 (9H, s), 1.78-1.87 (2K m), 2.61 (2H, t. J=7.2Hz). 3.30-3.35 (2H. m), 3.44 (2H, t, J=5 8Hz) 4 41 (2H t 
J=5.8H4 4.74 (2K s), 6.91 (1H, d, J=7.6Hz), 7.00 (IH, d. J=8,4H2). 7.12 (1H, s). 7 19 (1H d J=8 GHz)' 
7.45 (1 H, t J=7.8Hz). 7.52-7.57 (2H. m). 7.73 (2H, d, J=8.3Hz), 7.79-7.80 (1 H. m). 7.89 (2H, d, J=8,3Hz)! 
5^ 9.62 (1H, s). 13.2 (1H, s) 

Example 77 



Under ice-cooling, ethyl 2-(3-[(4-tert-butyl-2-thia2olyl)me1hoxy]benzoylamino]--^[3-(4-chlorophenylsulfonyl)pro- 
pyljphenoxyacetate (266 mg. 0.39 mmol) was added to a mixture of 60% sodium hydride (19 mg, 0.46 mmol) and 
dimethylformamide (2 ml), and the reaction solution was stirred at room temperature for 1 hour, The reaction solution 
was again cooled with ice. methyl iodide (29 ^d, 0.47 mmol) was added, and the mixture was stirred at room temperature 
for 2 hours. Water was added to the reaction solution and the product formed was extracted with toluene. The extract 
was washed wrth water and brine in that order, dried over anhydrous sodium sulfate, and then concentrated under 
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reduced pressure. Thereafter, the resulting residue was purified by silica gel column chromatography (eluent := chloro- 
form:methanol = 50:1) to give e%l 2-[N-[3-[(4-tert-butyl-2-thla2olyl)methoxy]benzoyi]-N-methylamino].4-[3-(4-chlo- 
rophenylsulfonyl)propyl]phenoxyacetate (213 mg, 0.31 mmol. 78%). 

Mass spectrometry data (m/z): 699 [(M + H)^ 

Nuclear magnetic resonance spectrum (CDCI3, TMS internal standard) 

6: 1.29 (2H. t J=6.SHz), 1.35 {9H, s), 1.75-1.85 (2H. m), 2.41-2.58 (2H, m), 2.69-2.86 (2H, m) 3 38 (3H S) 
4.26 (2H, J=8.8Hz), 4.62 (2H, s), 5.18 (2H, br), 6.56-6.74 (2H, m), 6.30-7.10 (6H m)' 7 52 (2H d 
J=8.3Hz), 7.57 (2H, d. J=8.3Hz) ^ > f ■ v . . 

Example 78 

Dimethylformamide (1 3 ml) was added to a mixture of 3.[(4-tert.butyi-2-thiazolyl)methoxy]-5*-[3-(4-chlorophenylsui- 
fonyl)propyi]-2'-cyanomethoxybenzanilide (1.30 g. 2.04 mmol), ammonium chloride (0.20 g. 4,08 mmol) and sodium 
azide (0.25 g, 4.08 mmol), and the resulting mixture was stirred at 70°C for 12 hours. Ice and 5% sodium hydrogensul- 
fate aqueous solution were added to the reaction solution and the product formed was extracted with ethyl acetate The 
resulting organic layer was washed with water and brine in that order, dried over anhydrous magnesium sulfate and 
then concentrated under reduced pressure. Thereafter, the resulting residue was purified by silica gel column chroma- 
tography (eluent = methanol: chloroform = 5:100} and then crystallized from acetonitrile to give 3-[(4-tert-butyl-2-thia- 

zolyi)methoxy]-5'-[3-(4-chtorophenylsulfony0propy1]-2'-(1H-tetra2Ol-5-ylmethoxy)benzanilide (1.02 g, 74%) as colorless 
crystals. 

Melting point: 161-163" 



25 



Elemental analysts data (for C32H33N6O5S2CI) 




C(%) 


H(%) 


N{%) 


S (%) 


CI (%) 


calcd. 
found 


56,42 
56,27 


4.88 
4.90 


12.34 
12.38 


9.41 
9.43 


5.20 
5.18 



The following compound of Example 79 was obtained in the same manner as described in Example 8. 
Example 79 

40 2-[2-[3-[(4-tert-butyl-2-thiazolyl)methoxy]benzoylamino]-4.{3-(4-chloroph6nylsulfonyl)propyn^ 
tic acid hydrate 

Melting point: 88-90°C 

45 



Elemental analysis data (for 

C32H32N2FS207Ci • HgO) 




C(%) 


H(%) 


N(%) 


F (%) 


S (%) 


calcd. 


55.44 


4.94 


4.04 


2.74 


9.25 


found 


55.55 


5.00 


4.02 


2.54 


9.28 



55 

Example 80 



A mixture of 5'-[3.(4-chlorophenylsulfonyl)propyG-2'-hydroxy.3-(6-methoxy-2-benzothiazolylmethoxy)benzani^ 
(301 mg, 0.48 mmol), potassium carbonate (135 mg. 0.98 mmol), ethyl bromoacetate (81 mg. 0.49 mmol) and dimeth- 
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yiformamide (5 ml) was stirred at room temperature for 12 hours. Water was added to the reaction solution and the 
product formed was extracted with ethyl acetate. The extract was washed with water and brine in that order, dried over 
anhydrous sodium sulfate, and then concentrated under reduced pressure. Tetrahydrofuran (2 ml), methanol (1 ml) and 
1 N sodium hydroxide were added to the resulting residue and the mixture was stirred at room temperature for 1 2 hours. 
The reaction solution was concentrated, and water was added to the resulting residue, and the mixture was adjusted to 
pH 3 with 1 0% citric acid aqueous solution. Thereafter, the solid material formed was collected by filtration and washed 
with acetonitrile to give 4-[3-(4-chlorophenylsulfonyl)propyl]-2-[3-[(6-methoxy-2-benzothia2olyi)methoxy]ben- 
zoylamino]phenoxyacetic acid (145 mg. 0.21 mmoi, 44%). 

Melting point: 187-189''C 



Elemental analysis data (for C33H29N2S2O8CI) 




C (%) 


H (%) 


N(%) 


S (%) 


Ci (%) 


calcd. 
found 


58.19 
58.09 


4.29 
4.48 


4.11 
4.12 


9.41 
9.46 


5.20 
5.00 



Structures of the compounds of Examples 43 to 80 are shown In Tables 31 to 38. 
Example 81 

Under ice-cooling, ethyl bromoacetate (87 mg, 0.52 mmol) was added dropwise to a mixture of 4-(2-(2-benzothia- 
zoIyi)vinyl]-5'-[3-(4-chlorophenylsulfbnyl)propyl]-2'-hydroxyben2anilide (307 mg, 0.52 mmol), potassium carbonate (145 
mg, 1 .05 mmol) and dtmethyiformamide (10 ml), and the resulting reaction solution was stinted at room temperature for 
1 2 hours. Water was added to the reaction solution and the product formed was extracted with ethyl acetate. The result- 
ing extract was washed with water and brine In that order, dried over anhydrous sodium sulfate, and then concentrated 
under reduced pressure. Thereafter, the resulting residue was purified by silica gel column chromatography (eluent = 
hexane:ethyl acetate = 4:1) to give ethyl 2-[4-[2-(2-benzothia2olyl)vinyl]benzoylamino]-4-[3-(4-chloropheny(su(fonyl)pro- 
pyl]phenoxyac6tate (219 mg, 0.32 mmol, 62%) as colorless solid. 

The following compounds of Examples 82 to 89 were synthesized in the same manner as described in Example 81 , 
Structures and physicochemical properties of these compounds are shown in Tables 21 to 24. 

In this connection, the binding position shown in the tables means a binding position of 




of the general formula (!). The same shall apply hereinafter. 
Example 82 

Ethyl 2-[3-(2-benzothiazolylmethoxy)benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxyacetate 
Example 83 

Ethyl 2-[3-[2-(2-benzothiazolyOvinyl]benzoyl]amino]-4-[3-(4-<:hlorophenylsulfonyl)propyi]phenoxyacetate 
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Example 84 

Ethyl 2-[3-[{2-ben2othia2olyt)thiome%l]ben2oylamino]-4-[3-(4.chlorophenyi 
Example 85 

Ethyl 2-[3-[2-(5-chloro-2-benzothiazolyl)vinyl]ben2oylamino]-4-[3K4-chlorophenylsuifony!)propy^ 
Example 86 

Ethyl 2-[3-(2-benzoxazoiylmethoxy)benzoyiamino]-4-[3-(4-chlorophenylsulfonyl)propyl]ph 
Example 87 

Ethyl 2-(3-(5-chloro.2-benzothiazolylmethoxy)benzoylamino]-4-[3-(4-chlorophenylsulfony^ 
Example 88 

aceTate u.o nycirate 
Example 89 

1.1-Dimethylethyl 2-[3K2-ben2othia2o(ylmeth(My)benroylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxyace- 

^5 laie 

Example 90 

1 0% ScDdlum hydroxide aqueous solution (6 ml) was added at room temperature to a mixture of ethyl 2-r4-r2-(2-ben- 

30 zoth,azolyl)vinyl]benzoylamino]-4-(3-(4-chloropheriylsulforiyl)propyl]pheriQxyacetate (196 mg, 0.29 mmol) arid letrahy- 

drofuran (10 mO, and the reaction solution was stirred at room temperature for 2 hours. Tlie reaction solution was 

concentrated under reduced pressure, water was added the resulting residue, and then the solution was adjusted to pH 

1 by adding concentrated hydrochloric acid. Thereafter, the solid material formed was collected by filtration washed 

and ether in that order, dried under reduced pressure and then recrystailized from ethanol (50 ml) to give 2- 

35 [4-{2-(2-benzothia20lyl)vinyGbenzoylamino]-4-[3-(4-chlorophenylsulfbnyl)propyl]phenoxyacetic acid (156 ma 0 24 
mmol, 83%) as colorless crystals. 

The following compounds of Examples 91 to 97 represented by the general formula (1) were synthesized in the 
same manner as described in Example 90. Stnjctures and physicochemical properties of these compounds are shown 

in Taoiss 25 anci 26. 

40 ' 

Example 91 

2-[3-{2-Benzothia2oiylmethoxy)ben2oylaminoI-4-[3-(4.chlorophenylsulfonyi)propyl]phen acid-O.SH.O 
45 Example 92 

2-[3-[2-{2-Benzothiazolyl)vinyl]benzoyl]amino]-4-[3-{4-chlorophenylsulfonyl)^ acid-O.SH.O 
Example 93 



50 



2-[3-[(2.Benzothia2olyl)thiomethyObenzoyiamino]-4-[3-{4-chlorophenylsulfonyl)pr^^^^ 
Example 94 

55 2-[3-[2-(5-Chloro.2-ben20thlazolyl)vinyObenzoy!amino]-4-{3-(4-chlorophen^^ 
acid ' O.5H2O 
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Example 95 



2.(3-(2-Benzoxazalyln.ethoxy)ben.oy.aminol.4.(3-(4.ch.orophenylsulfon^)propy.lphenox 



Example 96 



2,3-(5-Ch,oro-2-ben.othiazo,y,me*oxy)benzcy,an.inol-4,3K4-ch,oropheny,su.1ony.)^^^^^^^^ 



Example 97 

10 



4-t3K4-Chtercpheny.su«ony,)propyl]-2-[3.(5-trHluoron.ethy.^ 
tic acid • hydrate synthesized in the same manner as described in Example 

15 

Example 98 

Ethy.2-(3-(6.ch.oro-2-benzothiazo.y.methoxy)benzo^amino,-4,3K4-ch,orophe 

20 Example 99 

Ethy.2-l3-[2-(2^enzathiazolyOethyqbenzay.aminol-4.l3-(4.hlorop.en^^^^^^^^^^ 

Example 100 

" aH2-l3-(2-Ber,zothiazo.^methoxy)benzoylaminoH-[3-(4<hloropheny,s* 

Example 101 

Example 102 

Example 103 

0.5 hydrate 
Example 104 

„ ,,3.,a.,a-«enz«az«,,,m*»z.,,»rtno,-4-pK4-cN,op..n,.*^yW^^ «« ° ' 

Example 105 
2 



50 

Example 106 



,3,2-Benzothiazo,^methy.thic)benzoylamlno].4.l3.(4.ch.oropheny.su,fonyl)propyi]phen 

mple 106 

N.tt2,3.(2.Benzothiazo,ylmethoxy)benzcy,amino]-4.[3-(4.ch,oropheny.su,tony,)propy,^ 

55 Example 107 
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reaction solution was washed wrtti 1 N hydrochloric acid, water and bnne .n that order, dned over anhydrous sod urn 
suSe ard then concentrated under reduced pressure. By recrystallizing the resulting sold material from aceton,tr>le 
(2 ^ 2T2-[3 (2Senzothiazolylr.ethoxy)benzo^ 

lonyDacetamide 0.5 hydrate (70 mg, 0.096 mmol, 31%) was obtained as colorless crystals. 



Melting point: ISS'C 





Elemental analysis data (for 






CasHaoNsOsSaCI-O.SHaO) 






C (%) 


H(%) 


N(%) 


S(%) 


CI (%) 


calcd. 


53.76 


4.24 


5-70 


13.05 


4.81 


found 


53.95 


4.11 


5.82 


13.00 


4.85 



20 



25 



The following compound was synthesized in the same manner as described in Example 107. 
Example 108 

2-[2-[3.{2-ben20thiazoiylmethoxy)benzoyiamino]-4-[3H4<hiorophenyisufe^^^^^ 
sulfonyl)acetamide 

Melting point: 157** C 



35 



Elemental analysis data (for C39H34N3OSS3CI) 





C(%) 


H (%) 


N (%) 


S(%) 


CI (%) 


calcd. 


58.24 


4.26 


5.22 


11.96 


4.41 


found 


58.26 


4.25 


5,22 


12.04 


4.59 



45 



Example 109 

Under ice-cooling, triethylamine (220 jJ) was added to a mixture ot 2^3H2-benzothiazolyh^ethoxy)l>enzoylamino]^ 

4-13^0' o OP "n^^^^^ '"^^ °f TLrchfo r^fao and N- 

^ 1.' I /ioc mn^ 1 aihvl '^-fS-dimethviaminooropy O-carbodiimtde hydrochlonde (130 mgj ana n,in 

amide (170 mg, 0.24 mmol. 397o) as colorless crystals. 
Melting point: 186-188"C 



55 



Elemental analysis data (for C34H31N4O7S2CI) 




C (%) 


H (%) 


N (%) 


S (%) 


CI (%) 


calcd. 
fourxj 


57.74 
57.57 


4.42 
4.32 


7.92 
7.91 


9.07 
9.29 


5.01 
4.89 
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The following compound was synthesized in the same manner as described in Example 1 09. 
Example 110 

5 

Ethyl N-[[2-[3-(2-benzothiazolylmethoxy)benzoylamino]-4-[3-(4-chlorophenylsulfonyl)propyl]phenoxy]ac 
cine • hydrate 

Melting point: 132-133^ 

10 



Elemental analysis data (for 
CssHsANsOaSsCI-HaO) 




C(%) 


H {%) 


N (7o) 


S (%) 


calcd. 
found 


57.33 
57.68 


4.81 
4.54 


5.57 
5.55 


8.50 
8.60 



20 



Example 111 

A mixture of 3-[2-(2-benzothia2olylmethoxy)benzoyiamino]-5*-[3-(4-chlorophenylsutfbnyl)propyl]-2'-(cyancmeth- 
25 oxy)benzanilide (390 mg. 0.62 mmol). tributyltin azide (4.2 g) and toluene (6 ml] was stin-ed for 2 hours with heating 
under reflux. The reaction solution was cooled and concentrated under reduced pressure. Methanol (15 ml) and 1 N 
hydrochloric acid (15 ml) were added to the resulting residue, and the mixture was stirred at room temperature for 30 
minutes. The reaction solution was concentrated under reduced pressure and water and hexane were added to the 
resulting residue. The insoluble solid material formed was collected by filtration and washed with 1 N hydrochloric acid 
30 and hexane in that order. Hexane (70 ml) was added to the resulting solid material, the resulting mixture was heated 
under reflux for 5 minutes with stiring and then cooled. The resulting solid material was collected by filtration, ethanol 
(60 ml) was added to the solid, and the mixture was heated under reflux for 5 minutes and cooled. Ttie solid was col- 
lected by filtration to give 3K2-benzothia20lylmethoxy)-5'-(3-(4-chlorophenylsulfonyl)propyl]-2'-(1H-tetrazol^ ylmeth- 
oxy}benzaniiide (270 mg, 0.39 mmol, 63%) as colorless crystals. 

35 

Melting point: 189-1 9rC 



Elemental analysis data (for C32H27N605S2CI) 




C (%) 


H(%) 


N(%) 


S (%) 


CI (%) 


calcd. 


56.93 


4.03 


12.45 


9.50 


5.25 


found 


56.64 


3.94 


12.31 


9.42 


5.28 



45 

Structures of the compounds of Examples 107 to 1 1 1 are shown in Tables 38 and 39. 



55 
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Table 12 




(CH2)3-S-^^^ 

(0)n 



15 



20 



25 



35 



Example 
No. 



Bindins 
posinon 



.CH=CH- 



-CH-CH- 



45 



50 



.CH=CH- 



^3 



Biflding 
position with 
thiazole nog 



4-01 



4-a 



Physicochcmical property 



^3 



-CH=CH- 



CH3 
I 

I 

CH3 



4^1 



MS;(m/2) 701 (M*) 
NMR (CCQj) 

5: U8 (3H. t. J«7.3H2). 2.00-2,09 (2H. 
m). 2.7 1 (2H. br-t, J=7.3Hz). 3.07-3.12 
(2H. m), 4.35 (2H, q, J=7.3Hi). 4.73 (2H. 
s). 6.S5 C2H. s). 7.34 C I br-t. J*73Hz). 
7.37-7.50 (3H, m). 7 Jl.7.56 (3H, m), 7.71 
(IH. br-d, J=7.8Hz).7.68 (2H. dd, Ja6.9. 
2.0Hz). 7.93 (2a d, J=7.3Hz), 7.99 (IH. d, 
J=7.8Hz). 8.32 (2H, d. J:=8.3H2), 9.43 (IH 
br-s) 



MS: (m/z)715(M^ 
NMRCCDQ,) 

5: t-28 (3H. t. J =7. 3 Hz). 2.00-2.09 (2a 
m). 2-39 (3H, s). 2.67-Z73 (2a m). 3.07- 
3.n C2H. m),4.35 (2H. q. J:x7.3Hz). 4,72 
(IH. si 6.84 (2a s). 7.24 (2a d. 
J=7.7Hz). 7.37 ( 1 a s). 7 JO-7 J5 (5H. m), 
7.75 (labr-d, J=7.8Hz). 7.80-7.84 (4H, 
m), 7.98 (la br-d. Js7.8H2). 8J2 (2a br 
d. J=5.9Hz). 9.43 (IH. br-s) 



4-c: 



GH5 



MS: (m/z) 667 (M^ 
NMR (CDOj) 

5: [30 (3H. J«7.3Hz). L34 (6a d, 
J*7.3H2), XOO-Z09 {2H. m), 2.70 (2H. br- 
t. J=7 JHi). 3.07-3. 13 (3H. m). 4.34 (2a 
q. J^7.3Hz). 4.73 (2H. s). 6.84 (3H. br-s), 
7.44 (lad. J=16.IH2). 7,47-7.54 (4H, m), 
7.68 (la br-d, J=7.8Hz). 7.88 (2H. dd, 
J=6.3, 2.0Hz). 7.96 (1 H. br-d, Js7.3H2). 
8J23 (tabr-s). 3.3 i (IH. br-j), 9.40 (iH. 
br-s) . 



MS: (m/z) 681 (M") 
NMR(CDa3) 

5: 1.30 (3a t, J=7.3Hi), 1.38 (9a s). 2-00- 
2.09 (2H. m). 2.70 CH, br-i. J=7.3Hz). 
3.07-3.12 (2H, m), 4.35 (2a q. i=7.3 Hz). 
4.73 (2a s). 6.84 (3a br-s). 7.43 (IH.d, 
J=16.1H2). 7.48-7.54 (4a m), 7.69 ( IH, 
br-d. J=7.8Hr). 7.S3 (2a d, J=3.3Hz). 
7.96(lH.br-d.J=7.SHz).S.29(ia br-s). 
8Jl (iabr-s^.9.*lQ(lH. br-s) 
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Table 13 

5 



10 


Example 

No. 


-A- 


Bindiog 
position 




Binding 
position with 
thiazotc ring 




n 




Physic ochemical property 




















MS:(m/z) 705 (M") 




















NMR CCDQj) 




















5: 1.28 t3H, t. J=7.3H2). 1,99-2.08 (2H, 


15 


3 


-CH3-O- 






4 


4-Cl 


2 


CiHs 


ra). 2.69 (2H, br-t, J»7 JHz), 3.06-3.1 1 
(2H. m). 4.29 (2H. q. J=7 .3 Hz), 4.69 (2H, 


















s), 3,53 (2H, sh 6.82 (2H. br-0. 7-24 ( I H, 
dd. J=S.3. 2,0Hz). 7.34 (IH. m). 7.41-7.47 
(3H. m). 7.50-7_53 (4H, m), 7.66 (IH. br-d, 
J=7.SH2). 7.60 ( IH. br-s), 7.82 (2H, dt. 


20 


















J=8.8. 2.0H2). 7.89 ( IH, br-s). 7.9 1 (IH, 
br-sl. 8.30 ( IH. br-s). 9.29 f IH. br-$) 




















MS:Cmyz)685(M*) 










CH3 










NMR (CDQj) 

5: 1.28 (3H, t, J=7.3Hz). 1.33 (9H, $).2.00- 


25 


6 


-CHyO- 


3 


I 

CH3-C- 
1 

CH3 


4 


4-a 


2 




2.08 (2H, m), 2.69 (2H, br-t, J=7.3H2), 
3.06-3,1 1 (2a m). 4.29 (2a q, J=7.3Hz). 
4.71 (2a $). 5.44 {2a s). 6.82 (2H. s), 
6.93 ( IH, s), 7.21 ( 1 a dd, J=8 J» 2.4Hi). 
7.43 (iauJ=3.3Hz). 7-52 (2a d. 


30 


















i-R ^H7> 7 64MH br-d, J=8.3 Hz), 7.72 
( 1 a br-s), 7.82 (2H, d, J=8.3H2). 3.30 
na br^s).9.28fia br-s) 




















MS: (m/i) 665 (NO 


35 


7 


-CH=CH- 


3 


1 >- 

CH2 


4 


4-Cl 


2 




NMR tCDQa) 

5; 0.89-0-98 (4H. m). 1.30 (3H, U 
J=7.3H2), 2,00-2.08 (3a m). 2.70 (2H. br- 
U J=7.3Hz). 3.07-3.12 (2a m). 4.72 (2a 
s). 6.78 (la 5). 6.84 (2a bf-s), 7.43 (2a 
br-s). 7.50 ( 1 H. br-t, J=r7.8Hz). 7.53 (2H. 


40 
45 


















dd. Js=6.8. 1.9Hz). 7.67 (IH. br-d. 
J*7.8H2). 7.83 (2a dd. i=6.8. 1 .9Hz). 
7,96 ( la br-d, J=7.8Hz). 7.83 (2a dd, 
;=^.S, 1.9Hz), 7.96 (la br-d, 7.8H2). 8.27 
C 1 H br-s), 8.30 ( 1 H. br-s). 9.39 ( IH. br-s) 



50 



75 




EP 0 786 457 A1 



Table 14 



5 



10 




15 





Example 

No. 


-A- 


Binding 
position 




Binding 
pofiidon with 
thiozole ring 




n 


Melting 
point 


Physicochcraicai property 


20 


8 


-CH=CH. 


3 


6 


4 


4-Cl 


2 


192- 
193 


(CjjHj^N^OiSia) 

c{%)H{%)u (%)${%) a {%) 

Calcd. 6Z44 4 34 4.16 9.53 5:27 
Found 6Z48 4.37 4.08 9.47 5.53 


25 


9 


-CH=CH- 


3 


0 

t 

013 


4 


4-a 


2 


198- 
200 


C(%)H(%)N(%)S(%)a(%) 
CaJcd. 62.92 4J5 4.08 9.33 5.13 
Found 62.84 4,53 4.06 9.21 5.38 


30 


10 


.CH=CH- 


3 


>- 


4 


4-a 


2 


212- 
214 


L. \if> } n. \to jrt tTw / o \fV ) \fv } 
Oiled. 60.14 4.89 4J8 10.03 5_S5 
Found 60.03 4.81 4.33 10.13 5.82 




n 


-CH=CH' 


3 


1 

CH3-C- 
1 

0*3 


4 


4.C1 


2 


207' 
209 


(C23H33Ni04Sia) 

C(%)H(%)N(%)S(%)a(%) 
Calcd. 60.68 5.09 4.29 9.82 5.43 
Found 60,61 5.07 4.40 9.73 5.43 


35 


12 




3 


6 


4 


4-a 


2 


175- 

177 


C(%)H(%)N(%)S(%)a{%) 
Calcd. 60,30 432 4.14 9.47 5:24 
Found 60;32 4:24 4.12 9.28 5.46 


40 


13 


-CH2-O- 


3 


CH3 

CHj-C- 

1 

a<3 


4 


4.C! 


2 


143- 
145 


C(%)H(%)N C5b) S(%) CL{%) 
Oiled. 58.48 5.06 4.36 9.76 5J9 
Found 58.59 4.93 4.34 9.58 5,53 


45 

50 


14 


-CH=CH- 


3 


[>- 


4 


4-a 


2 


217- 
219 


NMR (DMSO-ds) 

5: 0.84-0.96 (4H. m). 1 .79- 1 .87 (2H, m). 
2.08-2.13 1 1 H,m). 2.62 (2H, br-t. 
J=7,8Hz). 3,36 (2H. br-i. J=7.8Hz), 4.76 
(2H. s). 6.93 { 1 H. dd. J=3-3, 2.0Hz). 7.00 
( 1 H. d. J=8.3H2). 7.28 ( 1 H. s). 7.49 ( I H. d. 
J=l6.lHz). 7.54-7.59 (3H. m), 7.73-7.79 
(3 H, m). 7.90-7.92 (4H. m). 8.28 ( 1 H. br - 
s).9,69(tH. br-s).ill8MH. br-s) 
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Table 15 c C-D^-R^ 

(CH2)3-S-^^^^~\-Cl 

i w 

CO) „ 



Example 

No. 


-A- 


Bindiag 
position 




Btndiag 
position 

with 
tiiiuole 

ring 


D 




n 


Meltiag 
point 
CO 


Physicochemical property 


15 




3 




4 


CH, 


COOC5H3 


2 




MS: (m/z) 669 (M*) 
NMR 5: (CDQ,) 0-r7-0.96 (4a m). 
1.28 (3H, t, J=7 JHz). 2.00-2.08 (2H, 
m). Z69 (2H. br-l. J.7.3Hi), 3.08 (2H. 
br-t, J»7.9H2), 4.2s (2a q. J-7.3H2). 
4.70 (2a 5.39 (^a jX 6.82 (JR J). 
6.86(iaj). 7.19(ta id. J«8^. 
2.4HX). 7,43 (la t. J-7.9HZ), 7_52 (2a 
br-d, J««.6Hz), 7.64 (la br-d. 
J-7.9HZ), 7.70 (la br-i), 7.82 (2a br- 
d. J*8,6Hi). 8 JO ( IH. br-j). 9J6 (1 a 
br-s> 


t6 


-CH^S- 


3 


! 

CT3-C- 
1 

^3 


4 




COOCiHj 


2 


- 


MS: (m/z) 701 (M"^ 

NMR 5: (CDQj) 1.27 (9a 1), 1-28 (3a 
U J=»7.3Hz). 2.01-2.05 (IH. m). 2.69 
(2a br-t, Ja7 JHzX 3.06-3.1 1 (2a m). 
4.28 (2H. q, J-7.3H1). 4JI (2a j). 4.70 
(2a 3), 6.78 ( 1 H, J), 6.n (2a J). 7J9 
( 1 a C J*7.8Hz), 7 J3 (2H. dd, ;««.4, 
2.0Hz), 7J3 ( IH. br-d.J-6.4Hz). 7.82 
(2H, dd. i-6,S. 2.0Hz), 7.82 (la br-d, 
J«i.8Hz), 8.06 (la bf-i). 8.27 (tH. br- 
i).9J4{iabr-i) 


17 




3 


^3 

CH3-C- 

1 

• C«3 


4 


CH, 


COOCjH, 


2 




MS: (m^) 683 (M^ 

NMR5;(CDa}) 1.28 (38, t, Jai7.3Hz), 
1.33 (9a iX 2.02-2.08 (2H, m), 2.69 
(2a u i*^^H^), 3.07-3.1 1 (2a m). 
3 JO (2a bf-t, i-9.3Hz), 3 J6 (2a <W. 
J*9.3, 7.3Hz). 4^7 (2a q. J-7.3H1), 
4.70 (2a J). 6.71 (la^). 6.8t (2H.i). 
7.38.7.43 (2a m), 7J3 (2a d. 
J=8.3Hi). 7.79-7.88 OH. m). 7.93 (la 
br-i). 8.30 ( IH. br-i). 922 ( IR br-i) 


IS 




3 


■ O 


4 


CHi 


COOC.H, 


2 




MS: (m/z) 71 1 (M*) 

NMR 5: (CDQ,) US (3a i. J*7.3Hz). 
1.35- [.48 (4a m). 1.72-1.75 ( 1 H. m), 
1 .75- l,S4 (2H. m). 2.00*2.09 (4a m). 
2.69 (2H. I. J«7.3Hi), 2.74-2.79 ( 1 H. 
m). 3.070. 10 (2a m), 4:28 (2a q, 
J=7.3Hz). 4.70 (2H. J), 5.43 (2H, s), 
6.32 (2a 5), 6,59 (I a s). 6.89 (I H,s), 
7.20 ( 1 H, dd. ;=«7.9. 2,4Hi), 7.43 ( I H. l 
J-7.9HZ). 7.53 (2H. d, J=S.6Hz). IM 
(IH. bf-d; J>7.9H2).7.71 (labr-s). 
7.32 C2H. d. J=8,5Hi), 8.30 ( t H. br-s]. 
9,25 (br-s) 
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Table 16 

5 



Example 

^fo, 


-A- 


Binding 
>osiQon 


r' 


Binding 
losidon 

with 
hiaiolc 

ring 


D 




n 


Mdling 
potn( 


Physicochcrnical propcny 


19 


^CHjO- 


3 


Cr 


4 




COOC2H5 


2 




MS; (m/z) 697 CM*) 

MMR 5: (CDGj) 1.28 (3H. L J=7.3H2). 
1.65-1,82 (6H. m). 1.99-2 J 2 C4H. m). 
2.69 (2H. br-t, 1^7.2Hz\ 3.06-3.1 1 (2H, 
m). 3. 1 8-3.25 ( 1 H. m). 4,28 (2H, q. 
J=7.3Hz), 4.71 (2H. s). 5.43 (2H, j). 
6.33 (2H. J). 6-92 { 1 j), 7,20 ( 1 R dd, 
i«3.3. 2.4H2). 126 ( t H, br-i). 7,43 ( 1 
C J=8 JHz). 7 J3 (2H. d. J=8,3Hi). 7.7 1 
( IH, bf-s),7.82 (2K d, J=:83H2). S.30 
{IH. br-s). 9J6(lH.br.s) 


20 




3 


<y 


4 


CHj 




2 


- ■■ 


MS; (m/z) 683 (M^ 

NMR 5: (CDQjJ i-29 (3H, C J=7.3Hz), 
1.88-1.95 (IH, m), 1.99-2.08 (3H, m). 
2.23-2.3 1 (2H, m), 2.34-2.40 (2H. m). 
2.70 (2H. t, J=7.3Hz). 3.07-3.10 (2H. 
m). 3,64-3.70 ( 1 H. m). 4:29 C2H, q, 
;=7.3Hz), 4.71 (2H, $). 3,44 (2H, s), 
6.82 (2H, s), 6.93 ( IH. s). 7,20 (la dd. 
J=7.9. 2.4Hz). 7,43 ( 1 H. t, J=7.9Hz). 
7.53 (2H. dd, J=8.6, 2.4H2). 7.64 ( IH. 
br-d, J=7.3Hz), 7.70 (IH, l, ;el.9Hz). 
7,82 (2H. dd. J=8.5. 2.4Hz). 8 JO ( IH, 
br-s). 9.25 (IH. br-s) 


21 


f 

CH3 


3 


CHj 

1 

CH3-C- 
1 

"3 


4 




COOC^Hj 


2 




MS; (m/z) 699 (M*) 
NMR 5: (CDClj) 1.28-1,33 ( 12H. m), 
1.79 (3H. d, J-6,4Hz). 2.0 1-2.06 (2H, 
m). 2.69 (2H. U J=7.2Hz). 3.06-3. 1 0 
(2H. m), 4.30 (2H. q. J=6.8Hz), 4.70 
(2H. s). 5.80 (1 H, q. J«6.4Hz). 6,8 1 - 
6.83 (3H,in),7.17ClH,dd,J=8.U 
2.2Hz). 7.38 (IH. t, J=7.8H2). 7.52-7.58 
(3H, m), 7.67 ( 1 H. br-s). 7.82 (2H. d. 
J=8.0H2), 8,23 ( IH, br-i). 9.17 (IH, br- 
i) 



50 
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Table 17 

0 0-D-R^ 

(CH2)3-S— V-Cl 
(0)n 



No. 


-A- I 
F 


linding 
Kisition 


«' ; 

t 


Jindins 
Kwdon 

with 
hiazote 

ring 


D 




Melting 
point 


Physicochemical propcny 


23 


-CHjO- 


3 


CH3-C- 

1 


4 




COOCjHj 2 




MS:(ni/z)7I3CM*). 

\35 (9H. s), 1.99.2,07 (2H,m), 2,17- 
2,23 (2H, m). 2-52 (2H, br-t, J=7.0H2), 
2.68 (2ai,J=«7,3Hi).3.07-3,ll(2H. 
m). 4.03 (2H. br-q. J=7.0Hz). 4. 1 1 C2H. 
bf-t, J=6 JHi). 5.42 (2H. s), 6.8 1 (2H. 
br-i). 6.93 (IH, 3),722(lRbr-dd, 
J=7.3, 2.4H2), 7.43 (IH. br-t, J=8.0Hz). 
7.49 (IH, bf-d. J*7.8H2). 7J3 (2a br- 
d. J=8.3H2). 7.61 (IH, $). 7.82 (2a br- 
d. 1-8.8 Hz), 8.29 (IH. J). 835 (la s) 


24 




3 


C.3 

I 


4 


1 

- c - 

1 

CH3 


COOC2H5 


z 


MS: (m/i)712CM^ 
NMR 5:(CDa3)lJ2 (Sa br-t, 
J=7.0H2). 1.35 (9a»), I-62(6H.s). 
2.01-2.07 (2a m). 2.69 (2a br-t. 
J^7.3H2). 3.08-3,1 1 (2a mK 4J2 1^.23 
C2H. m). 5.44 (2a $). 6.74 (la br-d. 
J=K8Hi). 6.76 (la br-d, J=2.5Hz). 
6.93 ( la s). 7.21 (la br-dd, J=7.9, 
2.4HI). 7.43 ( 1 a t, J=7.9Hz), 7.33 (2H. 
br-d, J*8.6Hz), 7.63 (IH. d,J==7.9Hz). 
7.69 (la s).7.a3 (2a br-d, J=8,3H2), 
3.37 fta br-s>.9.25(ias) 


25 


-CH^O- 


3 


C.3 

CH3-C- 
1 

CH3 


4 


03 

1 

- CH- 


■ COOC.Hj 


2 


MS:(m/z) 698 (M*> 
NMR SiCCDOj) 1.25 (3a br-i, 
J=7.3Hi), 1.35 (9H.br-s). 1.71 (3H.br- 
d, J=7.3Hi). 2.00-2.06 (2a m). 2.67- 
2.70 (2H.m), 3.07-3-10 (2a m).4.19- 
4.27 (2H, m). 4.75-4.79 (la m). 5.44 
(2H, s), 6.79-6.84 (2a m). 6.92 ( I H. s). 
7.20-7.22 (ta m),7.43(ia (. 
i=3.6H2). 7.52-7.54 (2a m). 7.62 ( I a 
d.J=7.9Hz),7.73(iabf-s),7.Sl-7.S3 
PH m).8.^SMH.bf-s).9.29(lH.bf-s) 
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Table 18 

(CH2)3-S-^^^^^C1 
(0), 



1S 


Example 

Ko. 


-A- 


;>ofidon 


R' 


lindmg 

with 
iiiazole 
ring 


D 




n 


Mcltuig 
point 


Physicochcmicai propeny 


20 


26 


-CHjO- 


3 




4 


CHj 


COOH 


2 


165- 
167 


MS:(m/i)64l (M*) 
(Cj.H^jO^SiCI) 

C(%) H(%)N(*)S(%) a(*) 
CAlcd. 38.07 4.56 4,37 10.00 5.53 
Found 57.77 4.51 4J7 10.10 5.82 


25 


27 


-CHiS' 


3 


CH3-C- 

1 


4 


CH^ 


COOH 


2 


158- 
159 


MS:(m/z) 673 (M") 

C(%) H(%)N(%)S(%) 0{%) 
CaJcd. 57.09 4.94 4.16 14.29 5.27 
Found 57.01 4.85 4.14 14.50 5,33 


30 


28 




3 


CH3 

1 

CH3-C- 
1 

0*3 


4 


CH, 


COOH 


2 


153- 
155 


MS: (m/z) 655 (M^ 
(C33H„NiOsSia) 

C(%) H(%)NC%)5(%) a(%) 
r»irri ^49 5 3S 4*^8 9.79 5.41 
Found 60.50 5Jt 4.24 9.85 5-51 


35 


29 




3 




4 




COOH 


2 


169* 
171 


MS: (m/i) 683 (M*) 
(C^HiiN^iO^SiCl) 

C(%) H(%)N(5l.)S(%) a(%) 
Calcd. 59.77 5.16 4.10 9.39 5.19 
Found 59.77 5.08 4.11 9.48 5.27 


40 


30 


-CH.O- 


3 


Cr 


4 


CH, 


COOH 


2 


162- 
164 


MS: 669 (M*) 
(CjjHjjN.O^SjCl) 

Calcd. 59.23 4.97 4.19 9.58 5.30 
Found 59^7 4.92 4.21 9.63 5.24 


45 


31 


-CH.O- 


3 


0 


4 




COOH 


2 


194- 
195 


MS:Cm/z) 655 (M') 
(Cj.HjtN.O^S^a) 

C(<?&) HC%)N(%)S('5b) aC^) 
Calcd. 58.66 4.77 4.23 9.79 5.4 i 
Found 58.62 4.72 4.31 9.79 5.57 


50 


32 


1 


3 


CH3-C- 

! 


4 




COOH 


2 


70 


(CwHjjN.OtS^CI) 

C(%) H(%)N(%)S(%) QCS^) 
Calcd. 59.05 5.26 4.17 9.55 5.23 
Found 58.74 .V2S 4.11 9.76 5.47 



55 
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Table 19 

5 



0 



10 




15 





Example 

No. 


-A- 


Binding 
position 




Binding 
posidon 

with 
thiazole 


D 




It 


M«ldng 
point 


PhysicochemicaJ property 


20 










ling 
































MS: (m/z) 685 (M*) 




34 


-CHjO- 


3 


CH3-C- 

1 


4 




COOH 


2" 


138.5- 
139J 


(C34H37N707S;C1) 

CC%) HC%)N(%)S(%) 










CH3 










Calcd.59J9 5.44 4,09 9.36 5,17 


25 




















Found 59.40 5J5 4.16 9.31 5J3 














I 

- C- 

I 








MS: (m/z) 685 (M^ 




35 




3 


CH3-C- 
1 


4 


COOH 


2 




C(%) HC%)N(%)S(%) a(%) 










CH3 




CH3 








Ciicd. 58.82 5J2 4.03 924 5.11 


30 


















Found 58.77 5.49 3,89 9.02 5.11 








0.3 




C.3 








MS: (m/z) 671 (M*) 




36 


-CHjO- 


3 


( 

Oil 


4 


COOH 


2 




CC33H33N7O7S3a-0JH2O) 


35 




- CH- 




C(%) H(*) N (%)S(%) 0{%) 
Caicd. 58-27 5J3 4.12 9.43 521 
Found 5826 5J13 3.97 9.41 5.11 



40 



45 



50 
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Table 20 



■ (CH 2)3-5^^^^-01 

(0)n 



20 


Example 
No. 


-A- 


Bindisg 
position 




Binding 
posidon 

with 
thiazolc 

ring 


D 




n 


Melting 
point 


Physicochcmical propeny 










CH3-C- 












MS: Cm/2) 681 (M*) 


25 


39 


-CH^.O- 


3 


4 




< II 
N— N 
H 


2 


161- 
163 


(C3,H33N,03S3C1) 

C(%) H(%)N(%)S(%) a(%) 
Caicd. 56.42 4.88 1234 9.41 5.20 




















Found 56.27 4.90 12J8 9.43 5. IS 










CH3-C- 

t 












MS: (m/z) 697 (M*) 




40 


-CH^S- 


3 


4 


CH, 


H-N 

^ 11 
N— N 
H 


2 




(C32H33N«O4S3a-0.7H2O) 

C(%) H(%)N(%)S(%) a(%) 


30 


















Caicd. 54.14 4.88 11,84 4.99 




















Found 54.50 4.91 11.83 13.15 4,99 






















MS: (m/i) 677 (M*) 




41 




3 


0 


4 


CHj 


N— N 

^ 11 
N— N 


2 


1S7.5- 
188.5 


C(%) H(%)N(%)S(%) a(%) 


35 












H ■ 




Caicd. 53.53 4.9 1 12.41 9.47 5J>3 
Found 58.26 4.82 !2J7 9.45 5J3 
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Table 21 



20 



25 



30 



35 




45 



50 



O 

Ou 



















in 


00 

rn 

U-) 




g 

U 




5.47 


g 


O 
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00 








CO 










CO 










m 

ON 


CO 


/— s 


cs 


00 



u 

CO 



^ I u 

■i I 

G O 

2 (3 



■3 ■§ 

CS O 



U 



O n 
so so 



■I i 

2 S 



C3 O 

u a, 



c o 



i5 &- 



u 
u 



X 

u 

U 



a: 

u 
ti 

u 



u 
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Table 22 



10 



20 



25 



35 



40 



45 



50 



Cu 

o 



Oh 



cs 
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11 ^ 
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U 13 
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Table 23 



o 



20 



25 



35 



50 



X 



E ^ 

r 



so q 

II 
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X 
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X H ^ 
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cs 
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Table 24 



15 



20 



25 



35 



40 
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^ X 

-a OO 
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^ OO 



CO ^ 
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1 CJ 
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Table 25 



10 



20 



25 
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Table 28 
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Table 30 



Exampk 
No. 


' Chemical Formula 


22 


Q 0'^^COOC2H5 
NH2 (CH2)3-S02-^;^^J^ci 


33 


Q O-'^COOH 
jlj^ (CH 2)3 -502^^^-01 


37 


Q 0'''''^^0NH2 

(CHi)3 S02-^;^^^^^>— CI 


38 


(Ch1)3 S02— <^^^^^ CI 


42 


(ChS)3S02-^^^^^C1 
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Table 31 



Example 
No. 


Chemical Formula 


43 


(CHz)3S02— (^^^^K-CI 


44 


^ ^ /NH2 . HCl 

(CH2)3S02— ^^^^y- CI 


45 


(CH2)3 S02^!^^^^r- ci 


46 


NHS02CH3 
(CH2)3S02-^ CI 


47 


Q O^^COOC2H5 

(CH 2 ) 3 S02-^^^^^^>— CI 
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Table 32 



Example 
No. 


Chemical Formula 


48 


(CH2)3S02-<^^^^CI 


49 


O^^COOC2H5 


50 


^ O'^COOCaHs 

(CH2)3S02^ ^Cl 


51 


C^^COOCzHs 
(CH2)3S02— f V-Cl 


52 


0'''^COOC2H5 

0 1 . 

"■^~|^^ CH2 Q-j^jj^NH^^ 

02IN' (CH2)3S02-H^^^^C1 
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Table 33 



Exaniple 
No. 


Chemical Formula 


53 


^ 0''^COOC2H5 

(CH 2)3 502-^ V— Cl 


54 


O'^^COOCaHs 
(CH2)3S02-^ J)— CI 


55 


O'-^COOCaHs 
(CH 2 ) 3 S02— <^^^^^^;^ CI 


56 


^ O'^COOCzHs 

(CH2)3 S02— ^^^^ CI 


57 


F 

^ O^^COOCaHo 

^^^y- CH2 c>-jQ^ 

(CH2)3S02— <^^^C1 
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Table 34 



Example 
No. 


Chemical Formula 


58 


Q 0'^C00C2Hs 

(CH2)3S02 — (/ ^ — CI 


59 


Q O^^COOC(CH3)3 

(CH"2 ) 3 SO2 — CI 


60 


Q O'^COOH 

(CH2)3S02 — <^ y — ci 


61 


Q C^COOH 


62 


Q O'^COOH 

(CH 2 ) 3 202-^^^^^ CI 
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Table 35 



Example 
No. 


Chemical Formula 


63 


(CH2)3S02^ y—ci 


64 


(CH2)3S02^ y—c\ 


■ 55 


Q O'^COOH 

(CH2)3S02— ^ V-Cl 


65 


Q O^COOH 

^ (CH2)3S02-<^^C1 


57 


^ O'^COOH 
~^~]f^CH2(>-|^J|^ -O.5H2O 

(CH2)3 SO2— <^^^y- CI 
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Table 36 



Exampla 

No, 


Chemical Formula 


68 


O^^COOH 

(CH2)3S02— ^^^^^^ CI 


69 


O'^COOH 

0 1 ci 

~^~"|r^ CH2 C>-^^y^NH/1^^ 

(CH 2 ) 3 S02— (^^^^^ CI 


TO 


O'^COOH 
~^^~]r^ CH2 C^^^jl^NH-'-'l^ 

■0.5H2O (CH2)3S02-^Q^C1 


71 


O'^COOH 

(CH2)3S02— \-Cl 


72 


^ O^^COOH 

(CH2)3S02— CI 
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Table 3 7 



Example 
No. 


Chemical Formula 


73 


(CH2)3S02-^^^ 


74 


(CH2)3S02-^^^^^>— CI 


75 


2 O'''^C0OC2Hs 
* 0,5H2 0 (CH 2 ) 3 S02— <^^^^^ CI 


76 


Q O-^COOH 
. o,5H2 0 (CH 2 ) 3 S02-X^^^^ CI 


77 


0^'^COOC2H5 

o-^QjA^^ ^ ^ S02-Q- CI 
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Table 38 



Example 

No. 


Chemical Formula 


78 


(CH 2 ) 3 SO2— <^^~"^^ CI 


79 


F 

O'^COOH 
Uv. Jj (CH 2)3502 — V — CI 


80 


Q O'^COOH 

(CH2)3S02— V V— CI 
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^.NHS02CH3 

0 1 If 

(CH2) s SOa-^^^^Cl 
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Table 39 



Example 
No. 


Chemical Formula 


108 


CH3 

(CH2)3S02— / Vci 


109 




110 


(CH7) q SO7 — V-ci 


111 


(CH2)3S02— <^^^^C1 



Claims 

1 . An azole derivative represented by the following general formula (I); 
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(I) 




(symbois in the above formula are defined as follows; 



and R^: these may be the same or different from each other and each represents a hydrogen atom, a 
cycloalkyi group, a lower alkyf group which may be substituted or an aryl group which may be substituted, or 
and may be combined with a ring 



to form a condensed ring represented by a formula 




X 



35 or a formula 



40 



and these condensed rings may be substituted with a lower aikyi group which may be substituted, an amino 
group, a cyano group, a nitro group, a hydroxyl group, a halogen atom or a lower alkoxy group, 
R^, R^, R^ and R^: these may be the same or different from one another and each represents a hydrogen atom, 
an amino group, a cyano group, a nitro group, a hydroxyl group, a halogen atom, a lower alkoxy group or a 
lower alkyi group which may be substituted, 

R'*: a cyano group, a tetrazolyl group, a group represented by a formula -COOR^ or a group represented by a 
formula -E-NH-F-R^° 

R^: a hydrogen atom or an ester residue, 

E: a single bond or a carbonyl group, 

F: a single bond or a lower alkylene group, 

R''°: a hydrogen atom; a carbamoyl group; a mono- or di-Iower alkylcarbamoyi group; a carboxyl group; a 
lower alkoxycarbonyi group; an arylcarbonyl group which may be substituted with a lower alky I group; a 
lower alkanoyt group; a lower alkylsulfbnyl group; or an arylsulfonyl group which may be substituted with a 
lower alkyI group, 



R^: a hydrogen atom or a lower alkyI group. 
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D: a lower alkylene group which may be substituted, 

X and Z: these may be the same or different from each other and each represents an oxygen atom (O) 
sulfur atom (S), 

Y: a nitrogen atom (-N-) or a methine group (-CH-); 
A: a group represented by the following formula 



-0-B-, -B-O-. -S-B-, -B-S- or -B-. 



8: a lower alkylene group or a lower alkenylene group, and 
n: 0, 1 or 2), 

or a pharmaceutically acceptable salt thereof, a hydrate thereof or a solvate thereof. 

2. The azole derivative, a pharmaceutically acceptable salt thereof, a hydrate thereof or a solvate thereof according 
to claim 1 , wherein R"* is 

1) atetrazolyl group, 

2) a group represented by a formula -COOR^ (R9 is a hydrogen atom or an ester residue), or 

3) a group represented by the formula -E-NH-F-R^° (wherein E Is a single bond or a carbonyl group, F is a sin- 
gle bond or a lower alkylene group and is a hydrogen atom, a carbamoyl group, a carboxyl or a lower alkox- 
ycarbonyl group, a lower alkanoyl group, a lower alkyfsulfonyl group or an aryisulfonyl group which may be 
substituted with a lower alkyi group). 

3. The azole derivative, a pharmaceutically acceptable salt thereof, a hydrate thereof or a solvate thereof according 
to claim 1 . wherein X is a sulfur atom. 

4. The azole derivative, a pharmaceutically acceptable salt thereof, a hydrate thereof or a solvate thereof according 
to claim 1 , wherein Y is methine group (-CH=). 

5. The azole derivative, a pharmaceutically acceptable salt thereof, a hydrate thereof or a solvate thereof according 
to claim 2. wherein R^ and R^ may be the same or different from each other and each represents a hydrogen atom, 
a cydoalkyl group, a lower alkyI group, a phenyl group which may be substituted with a lower alkyI group, or R^ and 
R^ may be combined with a ring 



and these condensed rings may be substituted with a lower alkyI group which may be substituted with 1 to 3 halo- 
gen atoms, or with an amino group, a cyano group, a nitro group, a hydroxy! group, a halogen atom or a lower alkoxy 
group, D is a lower alkylene group which may be substituted with a halogen atom, and A is a group represented by 
a formula -B-0-, a formula -S-B-, a formula -B-S- or a formula -B-{wherein B is a lower alkylene group or a lower 
alkenylene group). 




to form a condensed ring represented by a formula 




or a formula 
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The azole derivative or a pharmaceutically acceptable salt thereof according to claim 5, wherein and may be 
the same or different from each other and each represents a hydrogen atom, a cycloalkyi group, a lower alkyi group 
or phenyl group which may be substituted wrth a lower alkyI group, each of R^. R^ and R^ is a hydrogen atom. R^ 
IS a halogen atom, R is a hydrogen atom, D is a methylene group, X is a sulfur atom. Y is a methine group (-CH=:) 
2 is an oxygen atom, A is a group represented by the formula -CH2O- and n is 2. 

2-[3-(4-tert-Butyl-2-thiazolylmethoxy)benzoylamino]-4-(3-(4-chlorophenylsd1bnyl)propyf]p^ acid 4-[3. 

(4-chlorophenylsulfonyl)propyl]-2-{3-[(4<yclobutyl-2-thiazolyl)methoxy]ben20ylamino]pheno^^ acid, '3-[(4- 
tert-butyl-2-thia2olyl)methoxy]-5^[3-(4-chlorophenylsulfonyi)propyl]-2H1H-tetraz^^ 3.(2- 
benzothiazolylmethoxy)-5'i3H4-chlorophenyisulfonyl)propyl]-2'-(1H-tetra2ol-5-ylmethG)^^ 
or a pharmaceutically acceptable salt thereof, a hydrate thereof or a solvate thereof. 

A 2-hydroxyaniline derivative represented by the following general formula (IVc) 



p6a 

-H'* (IVc) 



(wherein R^« and R^* may be the same or different from each other and each represents a hydrogen atom or a hal- 
ogen atom) or a pharmaceutically acceptable salt thereof. 

A carboxylic acid derivative represented by the following general formula (Ilia) 



(symbols in the above formula are defined as; 

R^^ and R^*: these may be the same or different from each other and each represents a hydrogen atom, a 
cycloalkyi group, a lower afkyi group or phenyl group which may be substituted with a lower alkyl group, or R^^ 
and R^^ may be combined with a ring 



to form a condensed ring represented by a formula 
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or a formula 



and these condensed rings may be substituted with a lower alkyi group which may be substituted with 1 to 3 
10 halogen atoms, or with an amino group, a cyano group, a nitro groi^D, a halogen atom or a lower alkoxy group, 

R^: a hydrogen atom, an amino group, a cyano group, a nitro group, a hydroxyl group, a halogen atom, a lower 
alkoxy group or a lower alkyI group, and 
R*: a hydrogen atom or a lower alkyI group), 

15 or a pharmaceutically acceptable salt thereof. 

10. A pharmaceutical composition which comprises the azole derivative of any one of claims 1 to 7, a pharmaceutically 
acceptable salt thereof, a hydrate thereof or a solvate thereof as its active ingredient. 

20 1 1 . A pharmaceutical composition which comprises the azole derivative of any one of claims 1 to 7, a pharmaceutically 
acceptable salt thereof, a hydrate thereof or a solvate thereof and a pharmaceutically acceptable carrier 

12. An agent antagonizing both leukotriene and thromboxane Ag, which comprises the azole derivative of any one of 
claims 1 to 7, a pharmaceutically acceptable salt thereof, a hydrate thereof or a solvate thereof as its active ingre- 

25 dient. 

13. The agent according to claim 12, which is a preventive or therapeutic agent of an allergic disease, 

14. The agent according to claim 13, wherein the allergic disease is bronchial asthma, allergic rhinitis or urticaria. 

30 

15. The agent according to claim 1 2, which is a preventive or therapeutic agent of ischemic heart disease or ischemic 
cerebral disease. 



35 



40 



45 
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